DEPARTMENT OF THE NAVY ;
NAVALFAClLITIEb ENGINEERiNb COMMAND
"‘.’;WAsmNGrON D c 20390'
FAC 042331/1‘435‘831’1
-..5100, 26"
Ser.\302

BAU 6 1971
: Commander, aval Facilities Englneerlhg Command -

Commander,’, Navel’ Undersea Research and Bevelonmen£ Center,
San Dlngo,‘Callfornla : 20 Ce e

Bypro&uct‘Materlalllacense No. 04—13495-01- Cancellatl'n of

r FAC 042351/ms sTS 5100 26 -'ser{ 282 of' 21
KURDG. 1tz 1104/ALS vh 10330 sers. 1104-21 of 1 July !

"_.ffcopy, AI:G lt.r DML.RLS 04-13495-01701' 29 July‘1971 :
i ;The'Atomlchnergy_Gomm1551onﬁhas cancelled the subJect 11censa

"in response ‘o the requests of references (a) and’(b). A"copy,of -
the termlnatlon notlce is fo"warded_as'erclosure (l) for 1nformatlon
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“Naval Facilities Encineering
"Command

Jashington, D'C.a 20390

Donald Ay Nussbaumer, Ch*ef
fFuel Fabrication and .
:;Tranaportation Branch

maelosre

i _;;"?" w,;_';,‘.;..",...l




DEPARTMENT OF_THE NAV\’_
NAVAL FACILIT!ES ENG]NEERING COMMAND :

WASHING’!‘ON D. c 20390 ST :'PA;C 042331/“-]3-81‘5

2 1 gJU‘L 1971

Gentiemen H

A certificate of :dfsposition of the- radibiaotopea under..Byproduct_
Material License C4+12495-011s submitted ‘by the Naval Undersea Reseatch -
nnd Development Center (NURDC) and forwarded herewith in responae to':
“your letter IML:1B:36 ‘of July 1, 1971.. This command concurs with: the
.”‘encloaed request for cancellacion of the aforementioned license.‘

ks Sincerely,

Head Nuclear Safnty Branc‘: :
By dlmtmn :

: Atom:lc Energy Comission
Division of Materials! Licensing
washington, D. C.""ZOS&S ‘

NURDC 1tr 1104/ALS1vh 10330 ser: 110421 of 14 July 71




DEPARTM&NT‘ OF THF. .NAV\
NAVAL FACJLITIES ENG!NEERING COMMAND
W WASHiNGTON D.'c. 20390 j RN
S LT ‘gmc 01{23B/L,R srs
2;5100 26

5 QJUL 071

ommander, Naval Fac:r.lltles Englneering Comma.nd et
;_COnnander, Naval Underse,a. Reses.rch and Development Center
(San Dlego, Ca.l:s.forma, NP ' Lo

] "";Byproduct Ma.te'rla,l L:Lcense h-13h95-l amendment of for use of
: fSug;arma.n Cask for shlpment of SNAP 2.'!. capsules LT

| NAVEAS Mtr b2 ok2/0le3B 5100, 26 ser 232 of” 11+ un ?17/ c A
| NURDC 1tr 10330 Ser J.J_on-g of 3 May TL..
1-NAVFAC 1tr 042331 5100 26 Ser. 268 of 8 Jul 71 figi;ezg__

":;-fNURDC ltr 10330 Ser 1101+~16 of 15 Jun 71 'J—e' H O%i:

,As;a‘:result of the requests in references (a) a.nd. (b), the Atomlc
“Energy . Commission’ ha.s J.ssued the sub,ject anendmen'b whlch was forwarded
:‘_by:referencc (c) R __ R P R

References (a) a.nd. (b) were Sufflc:.ent ’co Just:.fy the request for
-‘_"bhe subaect amendment Therefore, ‘the - supplementdry information fur-
‘;_‘ mshcd in enclosure (1) was: not requ:.red and. :1.» returned herem,th

Heaﬂ lvu*har&Safety Brawek-
’ Bymrectian SRR




DEPARTMENT 0 THE NAVY -
DERSEA RESEARCH AND DEVELOPMENT CENTER
: SAN DIEGO CALiFORNIA 92132 EASATY nem_v REFER -ro.-

1104/ALS°vh

_ Commander Nava ‘Undersea Research. and |

- 'Chief, Division of Materials’ ‘Licensing,’ U.;
_Commission, Washington, iD,? C. 120545} ‘ -
: . N alﬁFacilities Engineering‘Command,

,;yproduct MaterialJLicense 4-13495-1*-request for amendmentfof

H ;(a) Handbook of:Shielding Requirements and Radiation Characteri tics
ST 3 & Isotopic ‘Power: Sources‘for Terrestrial Marine and Space K
rg pplications, 0RNL—3576 ,
NUC itr 110&/ALS~vh 103303 Ser- 1104-9 dtd 3 May 1971

'Il) Sketch of ORNL Sugarman Cask and Fire and Impact Shield
hohd (DOT SP-5725) S

1 he‘"subject license authorized the shipment of the two SNAP—Zl’_
(fuel. capsules’ covered by ‘the’ 1icense 4n" the - ORNL Type M shipping cask
: {DOT SP=5595) ‘upon completion of the" tests. In. view ‘of :an . existing
unavailability of the Type M Cask the ORNL proposes to substituteE
wo ORNL® Sugarman ‘Cask and Fire. and Impact ‘Shields "(DOT ' gp-7525) for’
2therhipment. A sketch of ;the Sugarman cask’ assembly is: submitted as
-enclosure (1).- It 1is noted ‘the* allowable thermal 10ading: of the cask
is 200 watts. Each of the SNAP-Zl capsules has a ‘heat. output of 186"

Oak Ridge National Laboratory dra ngs DRD 2329 and DRD 2533‘ _
:‘provide more detaiﬁed information concerning cask design. CopieS“
cof: these are being forwarded to you hv ORNL. L i

3.{ Using reference (a) as ia guide, ‘the dose—rates exterior ‘to |
Shipping ‘cask’ with the 130,000 curies of strontium—90 contained
are’ expected to be 16 mr/hr at the surface and 1 mr/hr at one meter.

4, This letter, with corrected and additional information will replace_
}_and supersede reference (b) L S AR i

. GEGHGE W, cou1. '_'R =
By dlrectmn -
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DEPARTMENTO'—‘ THE NA.-.
NAVAL FAC!LITIES EN(‘!NEER!'\JG COMMAND
ELE VVASH[NGTON D. ‘c. 20390]"

fAd 0l23B1 /MIS 1575
5100 26 . Ser"?58

"",Conunander, ‘Naval 'Facillties Fnc,lneerlng.Cor'ma.nd :
~Commander,” Naval Undersea: Research and Development Center
fSan Dxego Callfornla el i

(.r

: ;Amendment to AEC Byproduct Materlal Llcenae.No:‘_:

(a)! NAVFAC .ltr FAC 0&2‘/0’423]3 £100.26 Ser: 232 of 1h Ju.ne 19715 fZM Lo
(b) NU'{I}C Jtr 10330 Ser: 1101; 9. of 3 May 1971

(l) t-Amendment =IIO; 71 2"t:o AHC Byprod.uct Mc..terial =L1cense'_'
‘No. h~l3h95~l . S ;

.ibe Atom;c Energy Comaission has’ approved the .request in refer-
ences  {a) and (b) authorizing ‘the use of ‘the ORNL Sugarman Cask for:
the transportatlon of Snap 21° fuel caesules and has 1ssued encloqure'

(l), wh:Lch is forwarded for: your use -and retepblon.; ;

)




;UNITED TATES L
ATOM C ENERGY - COMMISSION- ¢

'WAmMNGTON b.Cc: 20545

;f-‘Ju*{ z 4 1971

DML CEM tligh
413495-1, Amendment No. 1%
fl3495\1__AmnndgcntiNo.:7lf

Departmﬁnt of the Navy

ATTN: " 'Mr., T. F. Jones

Naval: Facilities Englneerlng Command
Washinﬂton,_D C 20390’ﬁ S

Gentlemen'

Pursuantk o Title 10y ”Code ofJFederal Regulatxons,uPékéélsb ‘40'"and"71'
Itemf4"”fﬁAm°ndment No.#lito Llcense Noi 4~ 13495 -1, dated October 31 '
Fynds hcrcbywamended .o read as follows-z;

‘Mbdel M or ORNL qugarnan Cask and Flre and Impact Shield

i

é‘All other conditionngf thisillcense shall rcmain the same.ff‘

Enclosed'is Amendment No. 71 2 to License No. 4-13495 1 authorizinO the

delivery of ‘large. quantlty radioactlve matcrlal to a ‘earrier for, trans-}
v'portiin-the- ORNL*Suaarman Cask:’ ‘Please note that ithis 'amendment does -
Q:not authorlze the transport of. radloactive ‘material.  Such’ transport is

normally subject to regulatlon by the Department of TransPortatlon (DOT)'

:'FOR THE ATO’VIIC ENERGY comxssmn

Donald A. Nussbaumer, Chlef

Fael abr*cation and L
Tran5portat10n Branch

Divxslon of Materla]s Llcens;ng

fDepartment of TranSportation




UNITED STATES & %
ATGAIC ENERGY COMMISSION .

LICENSE AMENDMENT
. For i
DELIVERY 0? RADIOACTIVE MATERIAL.

CARRiEii FOR TRANSPORT

‘Pursuant to the Atomic Energy-Act of 1954 and Title 10,,Chapter 1 Code of_

- Federal” Regulations “Part 30, “MRules of General ‘Applicability. to Licensing
iof Byproduct Material", 'Part -70, ‘SpecialiNuclear Material', ‘as’ appropriate;f
~and Part 71, "Packaging of ‘Radioactive Material for Trarsport". ‘the ‘follow-.
'Ting amendment to the ! license identified below. ig hereby issucd, authorizing
. the . licensee to. deliver radioactive material: to a-carrier for: transport,_ﬁw
cand idg. Subject to the’ conditions sPecified in that license and to the condi :
;gtions Specified below- EPTE R RE 3 - : -

S iQiCENSE_ |

Departmentfof the Navy'gi ¥
“NavaliUndersea: Research and ; B
~$Dcvelopment Center 2 1 Amendment No.w

an Diego,“California; 132 :

cowitions

Suﬂarman'Cask/0verpack

(2)7 'Déscription A DOT Spccification 55, mﬂtal-encased "

s LT s e lead or uranium metal shielded’ radioactive
material’.container within a wooden fire
and impact shield.: The shield: provides
at least 4-inches- of ucod for:fireiand”
impact protection for .the Spec: 55 .con=
tainer. : The  'maximum weight of ~the con~
tainer and shield shall not exceed’ 3000
pounds.- The ifire and impact shield’ is
constructed ‘in accordance with® ORNL

. Drawing DHRD~2533 I‘(ev.-C.-__‘j_;:-,=

'(I)H_Type_andiform of SVAP—ZI fuel capsules containino strontium
2 fmaterial““w : Ll :




the Navy

| AME‘\TDMEI\?I NO “_7'1” 9

_}(b) Contents continued‘:

(2) 'Maximum quantity'ofi One (l) fuel’ capsule with f éﬁiﬁum'déééj
. aterial ‘per ‘packag gheat generation not to exceed 200 watts.,

,Fuel capsules whichihaveabeen exposed to an ocean environment qhall be con-g
“taineéd within theinner~ containcr described 4n Enclosure:l'of ‘the: applicatlon

tsupplepent.dated August 8,:1968: (9900 S°r. 192 0516), in addltion to theg'
hpackaoing_SPecified in Item A(a) B :

he«DOT Specification 55 contalner must be securely positioned and shored
within? the overpack to preclude movement during transport.-‘

()] Proreedings of the Second International Symposium ‘on Packaging and\.
‘Tran portation of Fadioactive Material =

FOR THE ATOMIC EXERGY COMMISSION

Date“of Amendment

ﬁDonald ‘A Nusshaumer Wl
gDiv131on of Materlals Llcen51ng




VSAN Dmso CALIFORNM gmazj'

; .1104/ALS vh-
| 10330.

_ ;_chuiremeats"and Radiation Charactcristics
f Isotopic Power Source :

_an existing
substitute-
SP-7525) for
.”the Sugarman cask asaembly is submitted ‘a
?”It 18 noted the allowable’ thetmal loading of the cask -
anchfofvthe QVAP—21Acapsules haq a. heat outpu: of.186

and . supersede eference'(tﬂ u
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‘)FAG 042: -
0423B 5100 26
_Ser. 232 e

i Reference is made to ‘Naval Undersea Research and ‘Development Genter;
letter 10330 ‘Ser: - 1104~9:0f 3. May 71°and our letter file 5100.26° Ser-‘19l
26 May 1971 which requested amendment of Byproduct ‘Material Iicense No.:
04-00487-09 for the. .purpose . of us1ng ‘the: ‘Sugarman shipping: container for
the shlpment,of 30, OOO curles offstrontlum tltinateicepsules.

=The foreg01ng 1icense number has been -changed t094-13495-1.- It is

therefore requested! that this" license ‘be amendedito>perm1t the use of
the Suga.rma.n cas}( for, the purpose intended : -

Tahé




23
;&@én
."e;"ﬁ

. 'l < E
uioigey nn\?‘-

z MAY 1971
fComnander, Naval UnderseagResearch .and Development Center ‘,-
"Chief, Division of Naterials Licensing Ue 8o Atomlc Energy :

ECommission ‘Washington, 'D;" C.i 20545 _ :
;Commander, Naval Facilities Engineering omm nd ’Code 042

gﬁByproduct Haterial License 04-00487 09, request fo 'amendment off

.”'(l) SLetch of ORNL Sugarman”Cask and Fire and Impact Shield:
’*[(DOT SP~5725)

.;The SLbject license authorized the shipment,ofsthe two SNAP-ZI fuel
capsules covered by the'license An:the ORNL Type M shipping ‘cask il
(DOT :5P=5595) ' ;upon: completion ‘of the tests, : In view of “an’ existing
unavailability of .the Type M Cask “the ! ORNL pr0poses to substitute
two ORNL Sugarman Cask’ and: Fire and Impact Shields® (DOT SP-7525) For

_the shipment, ' A sketch of the' ‘Sugarman cask ass embly is’ submitted as

Venclosure (1).= It is hoted the .allowablé  thermal’ 1oading of; the ‘cask’
is5-200 watts.t Each of the SVAP-ZI capsules has a heat output of 186\“
watts.3”‘= Lo o .

42.- It 1s requested that BPM License 04—00487‘09 be*awendedfto'permit
the use of the Sugarman casks for shipment of the two cap5u1es.' ;
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Y.
: Region V! Div:l.sion of ! {:ompliance
2111 Bancroft Way '

‘ MA‘ Noi item of noncomphance was found

? I:l B Rooms or areas Were not properly posted to mdxca:e the presence f a RADIATION AREA.
; 0 CFR 20203(b) or 3442 -
. “:, lq »
aci Rooms or areas were pot properly posted to md:cate the presence of a HIGH RADIATION ARE
10 CFR 20 203(c) (1) ‘or 34, 42 e

[Ob. Rooms or areas were not properly posted to mdlcate the prescnce of an AIRBORNE RADIOACTIVITY AREA
10 CFR 20203((:‘;)‘ :

2 E E Rooms or areas were ‘nat properly postad to md1cate the presence of RADIOACTIVE MATERTAL
: 10 CFR 20 203(e) :

: B F. Contamers were not properly labeled to mdxcate the presence of RADIOACTIVE. MATERIAL
10 CFR 20203(f) (1) or (f) (2) :

A current copy of 10 CFR 20 a copy of the license, or a copy of the operatmg
- madé avat]able. 10 CFR 20, 206(b)

Réct;les"'éf feéeipf, ifé.ﬁsfe;',
_10 CFR 30 51, 40 61 or 70. SI

(Licensee Representative — Title or Position) &

cories: [] corReston’ [Jco HEADQUARTERS [] CO ENFORCEMENT




o RQUTE SLIP AND OFFICE MEMO =S ' DO HOT DETACH FROM DFFICIAL CORRESPONDENCE. ;

NAVELEX - 52161 {Rev, 8-46) i * WRITE OR PRINT LEGIBLY IN INK.

. CONTRDL NO. 12 I)s l:,dﬂ - |,‘ REPLY DUE By

ORIGINATOR (qu'e, and Extension when appucnble) SERIAL .- SUBJECT CLASS. :: -

DT AR fj;f%lli*“'f \#g0e

RELEASED ! | SUBJECT o

ENCLOSURE

" symBoL

_UNLESS THIS MATERIAL 1$ TO BE FURTHER ROUTED »
 RETURN TO FILE BY DATING AND INITIALING.




Chief,” Division of . Material: I.icensing,
VB, Atomic Energy t:amnission

1. I‘ollowing'the disestablishment-of m;m 3 Novenber 1969 1l
remaining functions were ‘transferred ‘to the NRDL Disestablisment
Group, i8an Francisco Bay Naval. ‘Bhipyard, ‘San Frencisco,’ Califamia..
. Byproduct Material'lLicense 0k-00487-09, iss:xed o NRDL for 66,000 .
curies: of stronts.um 90 *waa reta.ined 1:: the transfer. | o

;

2. »on” .1 December 1969‘ twa SEAP-EI melicapsules of a;rpreximtely
30,000 curies ‘pach ‘were transferred from NRDL Byproduct Vaterial
License No, O4-00487-09 to NUC Biproduct Materisl Iicense Ho. 4-13495-1
(gee’ enclosure | (1)), #iTnis wes an on-site transfer of materisl located
-at Marine mvironment Test Sta.tian, Sa.n Clemen‘be Island”"!:alifomia.

h.:‘ Ehis nctivity no’ lunger possessea amr atrontium 90 It is requested

tha.t mm:. Biproduct ’License No. oh-001487-09 he term:lna.ted et this t:lme.




SAN FRANCISCO BAY - NAVAL"_SHIPYARD :
SAN FRANCSCO.CAUFORNM.94BS *;h:,‘:;

ommander, ‘San Francisco .
EChief,*Dlvision of Material: Licensing,*
“U.S.‘Atomic Energy Commissron‘ a i
fCommander Naval?Electronic Systems Commsnd (ELEX 05163)

Follcwing the disestablishment of .‘N‘.RDL ‘on. 3 November 1969 all e
remaining functions were “gransferred to’ the :NRDL Disestablishment-’
Group, “San Francisco Bay Naval Shipyard, San. Francisco, Califbrnia.r
Byproduct ‘Material License O4-00L87-09 issued to 'NRDL" for"66 ooo '
curies of strontium 90 was retained in the transfer.

2;] On l December 1969 two SNAP-21 fuel capsules of approximately

30, 000 curies each were transferred’ from: NRDL Byproduct Material '}
License No. OW-00487-09 to NUC Biproduct Meterial Ticense No, h-13h95—l
(see enclosure (1)). 'This was an on-site transfer of material located | -
at Marine Environment Test Station, San Clemente Island California.;] S

b, Thls activity no longer possesses any strontium 90. It is reqnested"
that NRDL Biproduct License No. 0h-00h87-09 be terminated at this tlme.-

- NRDL Disesta.blishment Group
?”By direction.:;< B o




1 6247925

m. PRIGRITY -

-_- <Dcn= R zclwmw_’ ] u:.—m .

: o : Fr Lo w ] /lead . “Io mmmldlpn mgomm.._lum.w ww
3. SHIF TO = MARK FOR .. . : el : . LipTRe oﬁ&&.&nﬁmu.._._ﬂmwmw.m.dﬁmo. :

1:Dec.:1969 -

13. MODE OF SHIPMENT

BUR, CONT. NO. ] AUTHORIZATION .
’ e ACCT'G ACTIVITY .

T T x D A T e | QUANTITY
" FEDERAL STOCK zc:mmx. ) _REQUESTED

" UNIT PRICE

Strontiua titanate mnnmumspmdmnwmm“m25mrmp wcmp

e__.w.ﬁ »E:g _.mﬁaw copi

P propeyly. mmm_,_& _ 3_,. indic
i and _.ﬁcﬁma to

_H_H.m.smwmﬁ.m@ ‘from NRDL wu%uo&snd @denpmw _H_Homnmm S
._Hoa.._oorm.?ow_&o e wﬁ@womﬁnﬁ Materail License
m”x-um:mm-P ‘er, - Material at |
‘mwm&u.onv San Clemente "”.Hmu.m. ,.;.n..._,.“.q.__
RLELY ..._.

16, TRANSPORTATION YIA MATS N e . RPN i T 8 e i e X 17. SPECIAL
- DR MSTS CHARGEABLE TO - : - ”. . EROET g R : el i L HANBLURG :
ISSUED BY . . LR Y - i _TOTAL CONYAINERS

ncmm - RECEIVED .
¥ . EXCEPT as -
© NOTED -
QUANTITIES

RECEIVED ~
EXCEPT AS

: R b R DR s SR s s s e [ e e R L) AR cn.:m NG
4 uuuo uu., um 39 .60 o_ 62 63 64 ou b6 67 68 _,.oo.,wo 7 wn..wu, ui uu , 7?9 80 .81 82 83 84 85 65 87 .wm 8990 §1 97 93 94 95 94 97 98 v7

: .,aﬂonwzo..u_n_&o;.eo.o ; i ] :W—D;_b_

|
H

RECAPITHILATION
OF SHIPMENT




. S A.TOMIC :-ENERGY COMMISSION
I IS R P RPN A i f' AR L“'ﬂ’/‘\

onstitution;Avenue,
ashington,' , i

¥ ﬁ

;I -‘\ F : C g 3
edgthéQUQh the aéél

e

ued tO’thejDepagtment of the Naval-Uidersea egééféhfand Deqelopment
-,gsm b S(AEC ’Bypro&duct. tcense| Na.14-13495-1), co cove:
activitiesmpreviously authorizedﬁﬁj“ o e

Division of Materials Licensing
Washing‘ton D,C. 20545, i




U‘ S. ATOMIC ENERGY COMMISSION
("‘BYPRODUCT 'MATERIAL LICENS}"“\
Supplemehtary : Sheet '

-m

o

Pumant to your request dn:
 Red BT

E

1|r|

 wddition, t 3y 7o tes :
riﬂrth mgm Latbnr Pier at-m r.leaentu Island.

1s ‘puendsd 35’ h

Division of Materials Licensi
Washington, D. C. 20545 -




ATOMIC ENERGY. COMM. ISSION
WASH[NGTON DC 20545 .

sLicense No. 0&-00&87—09' o "Amendmentnhdf}}?(71;l)

. Pursuant to.the Atomic Energy Act of l95h' “amended, " and Title' O, Code ‘of Federal
o Regulations, Chepteril,:Part 30 "Rules of ‘General Applicability of .Licensing .of. ‘By- ..
product’ Material",: Part hO "Licens1ng ‘of Source Material", and iPart 71 "Packaging of .
*"‘Rediocactive Material! for Transport"” and in’ reliance on'statements ‘and representa-u:
.. “tions heretofore made by . the licensee, & license 1is hereby issued authorizing the 37
licensee to receive;- possess, ‘use, and transfer the byproduct and source material
‘described’ below for the|purpose designated below, in’ eccordence with the' regulations;
. in said parts and the- conditions set iforth below.; This license shall be deemed sub-
i jeet to the conditions specified in Section 183 of the Atomic Energy Act: of 1954, fag
‘amended, and to all applicable rules, regulations, and orders of the Atomic Energy .
iCommission now or. hereafter in effect. o S o

:“Licensee:.

AR ﬁl;fifﬁﬂ;?::fam.sﬁ

- Department of .the Navy L e
U.wS. %?,Naval*'RadiolOgical "Defe e Laborato
Sen Francisco’ Bay Naval® Shipyard A

”ﬁSan Francisco,ACalifornia 9&135'

~Storage of he rial specified Item 3 of this.li ense'in the’ shipp ng
;cask specified in Item h -of’, this license at the licensee_s facility, San L

if.cask to a carrier for transport.:

iuLoading of the material specified in Item ‘3of ! this license in the shipping}
vicask speeified in Item 4 iof this license at the ‘licensee's facility at San
,Clemente Island off ‘the coast of California, and delivery of the cask to a;
hcarrier for transport. it ; L o . :

Byproduct and Source Material'

AL Uranium used as shielding constituting par of’the shipping cask specified
;in Item L of this license. "f“_ ; : : :
fNot more- than two (2) SNAP-El fuelﬁcapsules 'echlcontsiﬁiﬁéwﬁbf?ﬁQfé,fhﬁn
“333,000 curies of strontium 90 ’ ‘ R T RN DD R L




dLicense"No;JO%-OO&Q%;O9;.‘
~Amengment No. 1 (71-1):

'iFuel capsules which have been exposed to an ocean’ env1ronment shall be’ contained
within: the inner: container described in enclosure ‘1" of - the" application supple-g
_ment dated August 8;° 1968 -in. addition to the packaging specified in’ Item 4 of-
‘of this license.;‘f;;r_‘ ; it

'_gThe transportation of AEC 11censed material shall~be;subjectito all applicable
;g}regulations of the " Department of Transportation and other agencies of the United
'}States haVing jurisdiction. ‘ s Sk

ﬂWhen Department of Transportation regulations ‘or regulations of other agencies
.of the United States: hav1ng Jurisdiction are: not’ applicable to the transporta“
“tion of AEC licensed material,_the licensee shall’ comply with all applicable
”requirements of .the rules ‘and regulations, as amended, appropriate to the ‘mode ;.
- of transport, of the Depertment of Transportation (hl CFR Perts: 171:178);° Federal
“Avidtion Agency (14 CFR Part 103), end Cosst CGuard (46 CFR'Part:146) insofar ‘as’
“sueh rules ‘end’ regulations ‘relate to the packaging of the licensed material andj.=
. to the marking ‘and 1abeling of . the|package ‘and’ placarding of . the transporting :
:vehicle and ‘accident’ reporting to’ the same extent 'as if the: transportation were
“in interstate or: foreign commerce.f Any requests for.notifications or exception
" to .those requirements, and ‘any modifications referred to in'those" requirements
,p}shall be filed with, or, made to, the Atomic Energy Commis51on.;:: i

_3fExpiration Date._ September 30 1971. h;'t

LLlcensee s application.dated December 13, 1967, and supplements on March T, X .,

:fFOR THE "ATOMIC ENERGY COMMISSION
. Original Slgned by :
"LymtJohnson

yJ R, B Chitwood, Chief
“Irradiated Fuels Branchi“Aﬁ_

Défe ‘of Issuance: " «SEP 2.6 1968




P e oo U S. ATOMIC ENERGY COMMISSIO

b

is

BYPRODUCT MATERIAL I..ICENS"
+.. Pursuant to the ‘Atomic Energy Act ot 1954 and T1t1e 10 Code of Federal Regulations Chapter 1, Pa 3 30

i32,33,34, and 35, and in reliance on statements and representahons heretofore made by the licensee, & license

hereby issued authonzmg the licenses to receive, acquire, own, possess, transfer and 1mport byproduct mate-

:rial listed below; and to use such’ byproduct material for the purpose(s) and atithe iplace(s) demgnated below.
.This license shall be deemed to contain ‘the conditions ‘specified in:Section 183 of ithe Atomic Energy Act of

11954, and is subject to' all apphcable rules, regulattons and orders ot the Atom1c Energy Comrmssmn now or
hereafter in effect and to any condxtlons spemhed below L

. Byproduct matenal

element and mass namber)

‘ ¥ ‘otho expose two ENAPe21 fuel | mwu, to Bn ocesn
-mﬁmﬁ i.n ‘the ;srsmcs ‘of the capsules’ nomal high:satensity radiation field.
The mnn mizomt tmt mx be mﬁmﬁé et o edervater mcxticn ‘sdjacent ko

Except ms spec: ¥ pre y 1icense, .limmm shall po
nd uoe' tha byproduct waterial ﬁascrﬂmﬁ in :ztm B, 7, mﬂ 8 of this license in
accordance 'with the statements, representations, ignd procedures contained ia the
gppmgm m& ﬁmer 13. 1967, mé ntpplmml on m:es-z, M 5. m&'&ugtm:
By : .

m lmgm nhenfwiy. w.th ﬂm 9mm of 'mtla'lo "Me: of wmgx gmgﬁhtm,
Agm: wm with the fﬁllwins modifications:




AEC 374A
(l 6!)

yrocedures effocting the health wnd safety : : guthorized by
“Licomse shall be reviewed po2 epproved prior to. ﬂm mmmwe..mimw
Mclesim ‘Bafety Comnittes of the U.8. Nsvol’ ‘ ‘
{azc 04-00L37

For the U.'S. Atom1c Energy‘ Commlssmn
<Original Signed by
Lyait Johnson

= Division of Materials Licensmg
Washington D C. 20545 i




Commander, NENal‘Electronlc
‘Systems Command (Code 05163)

Munitions | Building

18th ‘& Constitutlon'Avenue

Enclosed is AEC License Wo.. Ok.-00L87-09 :and Amendment No. 1. ,
izing the exposure ‘of two SNAP—EI fuel capsules to an ocean env1ronment at

the  ORNIL : Uranlum.Shlelded Cask Mbdel M, Based on’ the draw1ng numbers of :
the cask design you . submltted we believe ‘theé’ Model M Cask is .the ‘same cask
whlch you de31gnated as. the QRNL Qask No. ARD 2499'“”The cask de31gnatlon

tion (DOT) Questions regardlng their requlremﬂnts should be. dlrected to -
' DOT Transport of llcensed materlal not’ :subject ' to DOT regulatlons is’author-
ﬁized by this amendment,

" Ticense No. OL-00487-09
“Amendment No -l_(?l—l)




























o WASHINGTON D c. 20390
: AN J?QFAC;QQZi’
-5100.26

‘QSer._nss

e i 19Nuv19f‘ ¥
_i-_}Cotmnander, Naval Fac:.l]_tles Engmeermg Command

]Commander Naval Undersea Reoearch and Development Center,‘

'San DlegO'l' S S L :

"szNAP-Zl Test Program ‘AEC llcense for

thAVUSEARANDCEN ltr 703/ALS lvp 10330 Ser 70 66:t0 USAEC

ia NAVFAG of: 21|- Oct 1968 Fy -
”:NAVFAC 1tr FAC 042 5100 26 Ser 442 to USAEC of 30 Oct'1969

,.AEC Byproduct.Materlal Llcense No. 4 13495 l and Amendment
iNow 14Q71=1): 00 {ﬁ 3! e T
- NAVFAC Radlologlcal Safety Gulde e fi /! i
“i8ix (6). copies, -Form ‘NAVFAC 9-11310/5 (7—69) "Request for
- Safety Rev:.ew" w{/,(: 70-; Le

xi;igw”fresponse to reference (a) endorsed by reference (b) the'U. S.
:Atomlc Energy: CommLSSLOn has lssued the subJect'llcense, whleh lS fore

4?unposed only as-an’ lnterlm measure dntil- such ‘time that a” radlologlcal
safety committee is established by the add sge. - ihe relerenced: gulde
vand appropriate”fﬁ%ﬂb "Are Torwarded as. enclosures (2) and (3) to enable

%compllance w1th the 1lcense._f1f“‘.g_,.';-_ S T R O e

A F. mnns s
Eagr.lmcq Stai'f i.e..d




| ;umr+kb’éfA%és; _
ATOMIC ENERGY. comwss;or\! _

WAsHINGTON DC 205&5 ;

! OCT 3 1 1059

ssﬁaseii?acsllties Englneerlng‘Comnanda
:"_“:P. Og_ BOX 610 A '
::Fhlls Church Vlrglnia 22046

.

3 ??‘Attentmn-' Mr. T. Fo'

fEnclosed are AE" Byplodcct:License No; 4-13495 1-and Amendmcné”ﬁc.'i?i71f1)ﬁ
‘issued in response to your appllcatlon datcd Octobcr 30 1969 (FAC 042 '
-rf5100 26 Ser:&éZ) o . DS A D BRI

:You w111 note that thiu licen e refers to SmelSulonS made by the Naval_
.;Radiological Defense Laboratory in® connectlon with its’ appllcation, and
does not 'reflect AEC approval ‘of the details submltted in ‘your ‘appli-
cation.,. le: havc 1ssued ‘the licensciin: ‘this ‘fashion'in v1ew of the llmlted
time since receipt of your . application on Octobér’ 30 and the neces31ty of
malntalnlng a valld license in effect with respect to the byproduct
fmaterial belng used: by ‘the" Navy.r We W111 review the details of your
'Vappllcation in the near . future.~=f L e L ; ‘

ifSiﬁcereiyi“

Enclosures‘ : '
‘License No.'4-13495 1
Amendment No. 1771~ 1) ‘to

" License No. 4 13495 1

Lcc’ w/encl No. Sty
* Mr K;IIi_ll_lam_‘A. Brobst DOT




'S’ ATOMIC ENERGY COMMISSION "
- BYPRODUCT MATERIAL Lxc’:)ss

Pursuant to the Atomlc Energy Act of 1904 and Title 10, Code of F ederal Regulahons, Chapter 1 Par’c.; 30 :
R 32 33 34,'and 35, and in reliance on statements and representations heretofore made by the licensee, a hccnso
“is hereby issued authorizing the licensee to receive, acquire, own, possess, transfer and import byproduct mate- -
_rial listed below; and to use such byproduct material for the" purpose(s) and at the place(s) designated below, !
~This license shall be 'deemed to contain the conditions specified 'in Section 183 of the Atomic Energy Actof %
1954, and is subject to all applicable rules, regulations, and ordera of the Atomlc Energy Comm1sswn now Or :

; ;'-"hereafter in effect and to any conditions specified below. -

1'..1censee BT R

'1 Department of the Navy_»_ ; o LT Tt

iF Naval ‘Undersea’ Research and | 3.'License number - 4<13495~-1 . -
i Development Center - ' R BRI i
2.0 San Dieﬂo, California 92132

| 4. Expiration date - September /30,1971 %

5 Reference No

6. Byproduct matenal P : ~7‘ Chem1cal 'nd/or physmal .8, Maxxmum amount of radxoac :
(element and mass number) . form TS /7 tivity which licensee may
B ‘ ' g RS | possess at any one t1me

trontium 90, -Strontium"titenete S total of 66, 000 curies

e S T \.encaps"uleted'"and “4n’ two (2)° fuel capsules
‘contained as’ SNAP-Zl__ " (each’ capsule conta:mingj
*\fuel capsules. A -5"33 000 curies). RN

LjThe liccnsee is hereby authorized to expose two SNAP-Zl fuel capsules to an. ocean
5genvironment in the presence of the capsules normal ‘high intensity radiatlon fl&ld-w
‘The ocean environment test shall be’ conducted at an, underwater 1ocation adjaccnt to

‘San Clemente! Island off the’ coast of . California.; In addition, the' licensee may
‘perform’tests on the seaward end of the pier of Horth Light Harbor Pier at San ‘ﬂﬂ
‘Clemente Island.,; : LR . G o L F

""-:‘Except as specifically provided otherwise by this license, the licensee ehall possess

" “'and use the byproduct material - describcd in Items 6,77, and 8 of this license 'in’

" aceordance with . the statements,’ representations, and procedures contained: in t‘ne :
application dated December 13 1967 (9900 Ser 835-0516), as . supplemented on: .

'_f’l'}farch 74 1968 (9900 Ser 52-0516)
“May 6,71968 (9900 Ser '105-0516) -
“August '8, 1968 (9900 Ser . 192-195) i
rj,lNovember 26 1968 (9900 Ser 354-—0516)

';'I'he licensee shnll comply with the provisions of | Title’ 10 “Code of Federal egula-
: Iions, Part 20 "Standsrds for Protection Afrainst Radiation,'f with the followine s




:The 1icensee is‘nuthorizedﬂto discharge water containing up . to’ l X 10 4
from the exposure shield chamber‘during the.ocean implantation.v:: :

Pursuant to Paragraph 20 103(c)(3), the licensee is authorized to make allowance
for' protective clothing and equipment in’ accordance with the application supple-
ment dated Angust 8 1968 (9900 Ser 192-195)‘ : oy

fIndividual User(s):

iRadiation Protection Office

A A.'_ LL. Smith

: Alternate
All procedures affecting the health and-safety of . the activities authorized by:this
license shall’be .reviewed and ‘approved prior to the initiation of ‘activities 'in’the

manner specified in Naval:Facilities Engineering Safety Gulde - submitted with eppli-'
? cetion dated October 22 1969 (FAC 042 5100.16 Ser: 433);a'-m

ef, Irradiated: Fuels Branch
.o Divigion of Materlails Llcensing :
Washington.D C 20.) e




WASHINGTON Uc 20345

License No. 4-13495-1

Pursuant to: the Atomic Energy Act of 1954 ‘as amended and Title:IO Code of Federal“g
Regulations, Chapter ‘1, Part 30 "Rules ‘of Ceneral Applicability to Licensing of ‘By=' ..
product, Material", Part, 40 "Licensing of Source Msterial", ‘and ‘Part 71 "Packaging of
Radioactive Material for Transport" and in reliance on ststements ‘and’ representa-;-J
tions: heretofore made by the’ licensee, .a/license is" hereby issued authorizing the -
licensee to receive,_possess “use, “and transfer the byproduct and source material & .
described’ below for the purpose. designated below “in, accordance ‘with: the regulations3
in said parts’ ‘and ‘the conditions’ set ‘forth below.p This ‘license . shall: be ‘deemed sub-
iject to the conditions specified in Section 183 0f the Atomic ‘Energy Act of 1954, as*
amended, .and to all applicable rules regulations, snd orders of the Atomic Energy
Commission nOW or hereafter in effect._;.f:f,-~ ¢ O A SR S

Licensee-

'ﬁDepartment of”the ‘Navy . D
“Naval Undersea Reseerch and
. Center : : AR St

”ﬂiLoading of the material specified?in Item 3'of this: license in the shipping
aoccask specified in Item 4 of 'this 'license ‘at the ‘licensee's’ facility at San .
o §C1emente Island off the coast of California, and delivery of the cask to a

fNot more ‘than two (2) SNAP-Zl fuel capsules eac_: aﬁtaiﬁiﬁginatgmafejthaﬁ;‘
.ﬁ33 000 curies of strontium 90 ERRTE S T T T T

6akiRidge:Nationel‘LahoratoryuUraniunVShieldediCash;ﬂﬁodelfM;




Fuel capsules which hsve been’ exposed to a ocean nvironment shall ‘be

within the inner - container described “in ‘enclosure 1 ‘of ‘the! application supple—.”
“ment ‘dated August ‘8, 1968. (9900 Ser:192~ 0516), in addition to the packaging :
‘fspecified in Item 4 of this license R

‘TffThe transportation of AEC-licensed material shall be subject to all applicable;;
f;sregulations of the Department of Transportation and other agencies of:the
‘VﬂUnited States having jurisdiction.‘f]j__-;,5__;--

;When Department of Transportation regulations in &9 CFR Parts 173 .

‘not spplicable to shipments by land of AEC—licensed ‘material: by reason of

‘the fact.that the transportation does not occur ‘in:interstate or. foreign g
;commerce, (1) the transportation shall be ‘in accordance with :the require-f
fments relating to. packaging of radiocactive material; marking and 1abeling

Jof’ the: package, placarding of ‘the transportation vehicle ‘and: accident’ .
‘reporting set forth in .the regulations of the: Department of . Transportation f
“in- 88 173,389 - 173, 399, 173.402,°.173,414, '173.427, 49 CFR Part .173, "Shippers "
-and 88 177,823, .177.842, 177, 843"‘ 177.861,-49 CFR Part 177, "Regulations Apply--
‘ing to: Shipments Made By Way of Common .Contract, or Private Carriers by Public -
jHighways,“ and (2) any: requests for: modifications ‘or exceptions to those require
“ments, . and any notifications referreéd to in those requirements shall be filed
_with or. made to, the Atomic Energy Commission. BT : L

‘fifExpiration Date-: September 30 1971.:.;;,|:¢

_,Licensee s epplication'dated December 13 1967 anqjsupplementsion'Merth;75WMh§;6,f[
*and August 8," 1968 e L _ ALLT R R e TR e

TOMIC ENERGY COMMISSION.

R B, Chitwood, Chief .
_Irradiated Fuels Branch
~{Division of Meterials Licensing

pate of Tessance: 0CT 9171960




FQ# 1903

-:Cor:aﬁaer, haval}EIcctranic Swstamb chﬂard
Comzanding Officer
_aVu} Radiclogical. Defense: Laboratory
‘San -Francisco, California 94135
ﬁtta'ﬂuisestabltsnzc,t Group .
U

Fir tahafy Wx_u.x-.-hq
’uhBL bizestablisﬁﬁ t Gruaﬁ 01 &l

subject iiccnSe i 13 forwardnd %ﬂr infbrﬂutien ‘and retention ‘as
ifcusseu ddv1ngaine'tc1ehhcna ccrvmrsa 19n of raference (a)

-Copy ‘tol. -
BUREB{Codz

}hAHAFFEY/m1tcheI]




UCs Afj_OMI(,‘LNL«,h Y;pomzmssmN
BYPRODUCT MATLRIAL LICPNSE
R Supplementary Sheet '

ngineerin
L h42Y) dated Octobcr 30, /1969, AEC
Byproduct ‘License ‘No. 4~487~9 43 hereby termlneted CAnew license has ‘been .’
issued to the Department of ‘the Navy, Naval: Undersea Research and . DeveloPment_
”Center, San ‘Diego,: California (AEC Byproduct.License No”‘4-13495;1):to=cover
the' actiV1t1es previously authorlzed by thlS licenue.

F‘or“the‘. U, S.f'f_Atomm Epe_lggx‘c‘on%}ﬁssipn"

Division of Materianls Ltcensmg
Washln#fon, D C 2 5




: DEPARTMENT or-‘ THE.‘ NAVY A
-NAVAL F'ACILITIE'-_'S ENGINEERING COMMAND
el WASHINGTON D C 20390

Sers ‘442’ i
30-0CT 1969

3Gent1emen.

We endorse-the attached application ‘for ‘a By-Product Materlalg
‘License at the Naval Undersea ‘Research ‘and Development’ Center,
VSan Dlego, California, and request that a 11cense be issued 3

Sincerely,

U.'s. Atomic Ehergy Commlssion
‘Division of Materials. Licensingz‘  £¥ uxﬂi
thhlngton D. C 20545

 NURDC San- Dieg‘-" ltr 703/ALS.1vp 10330"; i
Ser 70-56 of 2& Oct 1959

Copy . to: ' .
: mum (LCDR w w. Mackenz:.e)




e e o 2 VL R

DEPARTMENT OF THE NAV% ¥ _ :
NAVAL UNDERSEA RESEARCH AND DEVELOPMENT CENTER L e
' SAN DlEGO CALIFORNlA 92132 I _:_.: IN REPI..Y REFEH -ro
: ' 703/ALS lvpf :
10330 - "
‘ser 70-66 ¢

_:LOCT 24 1959

“aCommander, Naval Undersea Research and Development Center ';?
-Chief, Division of Materlals L1cen51ng S - k

-~ U S.: Atomic Energy Comm1551on STl

ﬂ;Washlngton, D.C. 120545 - T . :

NQCommander, Naval. Fac;lltles Englneerln Command (COde 042)\
P. O._Box 610,. alls Church, Vlrglnra" 22046 =

fo-product materlal llcense, request_for

”(1) Form AEC 313 thh Supplements l thru 5 (3 coples)

::(2) Addltlonal Information Con cernlng the SNAP =21 Fuel

L Capsule Envlronmental Test Program (3 coples) :

"December 1968 NRDL (Naval Radlologlcal Defense Laboratory)ﬂbegan

ernv1ronmental tests of two SNAP-21 fuel’ capsules, each containin
30,000 curles of : Stront1um—90 ‘asthe: tltanate, at San Clemente Island.

f_The test program was sponsored by ‘the D1v1sron of Reactor Development _f
sand -’ Technology, AEC, .and was conducted under NRDL'S By-product chense

0Y-00487- 09."/.This : ‘test program will be transferred to NUC (Naval-
Undersea Research and Development Center) upon the’ dlsestabllshment of
NRDL on. 3 November 1969';

2}: In order'to effect transfer of the program, enclosure (1)'1s submltted'

for .a license ‘for the. posse551on and use of the by-product materlali"
Personnel . famillar w1th the: program and equlpment necessary to handle" the g
materials and conduct ‘a rad-safety program are belng transferred from NRDL

to NUC.. It! is noted that no. untoward 1nc1dent has occurred 1n the test'“'
-program to date.zas i SR 0 R

_;3.‘ In the appllcatlon for BPM L1cense, certai faddltlonal 1nformat10n was”:

. submitted by NRDL in ‘answer o specrfic questlons by the DML. Thls '_ "
_addltlonal 1nformat10n 1s submltted in support of thls appllcatlon as
{enclosure (2)“* : : i -

‘; It 1s requested that thls llcense 1nclude those spe01al‘cond1tlons of :

;BPM 104-0487-09 relatlng ‘to permlssable 11m1ts for dlscharge of water,:
jauthorlzatlon to make allowance for protect1ve equlpment, authorlzatlon to:
ﬂuse the "same shlpplng cask and authorlzataon ‘to perform tests on the pler w

at North nght Harbor, San Clemente Island Faclllty:%;;,




| Fa o e 3,3 S U " ATOMIC ENERGY COMMISSION °

Forrn upproved

8 . APPLICATION FOR BYPRODUCT MATERIAL LICRNSE =° ?“"_‘“?’__‘_

f‘lNSTRUCTlONS.—CompieM hems 'l through ‘|6 if t’hls Is an imha| appllcotlon. 1] uppllcqhon Is for{:enewcl of a ||cense, come .
“plete only [tams 1.through 7 and indicate new information or changss in tha program as requested in [tems 8 through 15, Use
- supplemental sheets whera necessary, ltem 16 must be completed on cll applications. Mail three copies to: U. 5. Atomic Energy
Commission, Washington 25, D. C. Aftention: |sotopes Branch, . Division of Licensing and Regulation. Upon upproval of this

| application, the applicant. will receive an AEC Byproduct Material License, An AEC Byproduct Material License iz issved in |
accordance -with sha general requirements contained in Title 10, Code of Federu'l Rogulahons, Purt 30 ond the Llcensee is sub—
Ieci to Tlﬂ. 10 Codn of Fedoml Regulcrhons, Pcri 20 .

] (u) MNAME AND STREET ADDRESS OF APPI.ICANT {lmniuhon, firm, hospital, - [b] STREET ADDRESS(ES) AT WHlCH BY?RODUCT MATERIAL WII.L BE USED I
: sperson, elc) UG : . 4 ; : . different from T fa)) . I

'Naval Undersea Research and o ‘Naval Undersea Research and
ll Development Center il i "DeveloPment Centexr @ ‘.
"San Dlego, Callfornla" 92132 _ i san Clemente Island, Callfornla.a

. DEPARTMENT TO USE BYPRODUCT MATERIAL [~ ' : LTl : : 3 PREVIOUS LICENSE NUMBER(S).® (If this is on oppilwhon for renewcl' of a
Tt TUEET s e PRI ; : hcenu, plecn mdlmfo cnd glvo number) o ; . TN
Ocean‘Engineering' '

g R

. INDIVIDUAL USER(S). - .(Nome and fitle of individual(s) who will use or directly |5. RADIATION PROTECTION OFFICER (Name of person designated gs rodiation pro-
. lupemsa uie of bypmd'ucf marenaf Gave !rammg und wxperience in llems 8 and - tection officer if other than individual vser. =~ Attoch resume of his fraining ond ex-
9) e Tl : 5 | perience s In lfems_&aﬂd 9.) i R R e ;
Kawahara _
W. W, MacKen21e, Alternate

. (GI BYPRODUCT MATERIAL. (Elemenh FEAB) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM MUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-
T ond mass number of aach.) 2| L KCAL FORM THAT YOU WILL POSSESS AT ANY ONME TIME. - . (¥ :ealed souree{s], al'so lfufe nome of monufocrunr, nod-i :
el i, number, numbcr of sources und mammum ocﬂwly per source) PR : S . vy

7. DESCRIBE PURPOSE FOR WHICH BYPRDDUCT MATERIAL WILL BE USED. : _{If byproduct material is for “"human vse,"’ supplement A (Form AEC- 3130) must be tom-
. pleted in fieu of this item. : If byproduct moteriol is in lhe Form ofa sealed soum. include the muke ond mod'al number of ﬂw lrorage l;onlamor ond/w d'em-c un [
wlu:h !he source m" be xlnrcd cmd/ or used.} : e : 3 . we : :

}The by-product materlal w111 be used to exam1ne the env1ronmental response of marlnef
;terrestrlal radlolsotope-fueled thermoelectrlc energy generators presently under o
fgdevelopment and to assess the radlologlcal 1mp11catlons in the use of such systems.~
" The program is: sponsored and directed by the USAEC's D1v1510n cf Reactor Development'_
.and Technolcgy (DRD&T) The ba51c test plan for thls program 1s submltted as'
fSupplement No.‘l.d‘- - : Wt o : :

4iSevera1 changes have taken place 1n“the test program ‘since. the test plan was wrltten.
;«:TheSe are. SR ; = ‘ |

{Continued on reverse side)




'.aThe ex91051ve—operated valves on the exposure test chambers haﬁeﬁbeeq‘,-
d bY manually-operated valves.. : ' R L

-b.i The water tank shleldlng for the capsule handllng fac111ty has been
‘ placed by a ‘concrete shleldlng wall equlpped w1th a v1ew1ng w1ndow and '
“master-slave manlpulators.j_‘- : -

s Test 1ocatlons 1nclude the seaward end of the pler at North L1ght Harbor,_rt
San CIemente Island,-as well as underwater locatlons. ¥ i




‘Form AEC-SIS {5-58)

-&i;plemeriial shaels if necessary)

i :Page Twa

S
o TRAINING AND EXPERIEM..FOF EACH INDIVIDUAL NAMED IN ITEM 4. (Usa

9 -TYPE OF TRA’N'NG o | DURATION OF | ON THE JOB | FORMAL COURSE
6 i WHERE ‘RMNED TRAINING {Circle answer) | . {Circla answer} .
;'mr{éibh’. ond prcchces of :rodialiolﬁ v‘“ Mo " Yes ’ ‘Ne -
pmuchon A PR = . R
b Rudmochwrr meosuremenl slundurdnza- ,' C R o
: hon ond mom!onng fechmques und in-| - ____Yes : No _ :‘lc_sr No
: sh'umeﬂis ..' . R . 4 et N AR s
& Mnthemuhcs nnd cah:ulatmns bcmc Io the| B :Yes No REE .-.Yes" N;.o. "
uu ond measutemeni of radloochvﬂy. . EERIONRI A
d. !Iological effects of rod‘lolion. ...... . o : : 3}" N N? .e_s_: e -°:
9. EXPERIENCE WITH RADIATION. : (Aclual use of radicisetopes or equivalent -xpenence » L o s
SOTOPE } MAXIMUM AMOUNT _ WHERE EXPERIENCE WAS GAINED . DURATIONM OF EXPERIENCE - TYPE OF USE

seefsnppleme

“+110. RADIATKON DETECTION INSYRUMENTS..

{Use supplemental sheats if necessary.} "
LT TYPE OF INSTRUMENTS = U NUMBER 1 | RADIATION 1 SENSITIVITY RANGE meow TH!CKNESS i ; USE - il
{h:bdc meke ond model number of ooch) " AVAILABLE . |~ DETECTED ; c (emrfhe} fmgfem?) iovo| (Momiormg, wrvcymg, measurmg)

Supplene

il METHOD fREQUENCY AND STAND

iSee Supplement No" 3]

ARDS USED 3] CALIBRATING INSTRUMENTS LISTED ABQYE.

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS -

. FACIUTIES AND EQUIPMENT, :
of bc-l:r; is anuched

{ Cm:lc answor)

Ducnb. iabormory faculmos and remore hondlmg equupmen? shorage

Yo No R

‘Cen Supnlement No. 4: =

:ontmners, shneIdmg, fuma hoods, atc.

RN

.Explanatory sketch -

S

.. If application covers sealed sources, submit leak

. RADIATION PROTECTION PROGRAM. 1 Describe
: watng procedures where applizable, nome, training,
wng mmmn« and rupmr of thc source, ;T

the radiation protection program incleding control measures.
cnd cxpunen:o of person o porlorm leak tasts, ond arrangemen

See Supplement No.f5f¥f

ts for pecfarming initial rodiaton survay, ¥

. WASTE DISPOSAL.

bt used faf d:ipoung of radloacmo wu:les ond c:hmuou of 'I'I‘

Ifa commemal waste disposal service is employed, specify name of company.
» type and amount of activity invalved.
See Snnnl cment No..

Otherwi

- ¥

e

w'bmil doluilod dascription of methods which will 75

-~ CERTIFICATE (This item must be completed by upp!lcunl)

1, CERTIFY THAT THIS APPLICATION 13

iy

.- THE APPLICANT AND ANY OFFICIAL EXECUTING THI5 CERTIFICATE ON BEHA

;o7 PREPARED IN CONFORMITY WITH TITLE 10,
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:'Under the sponsorship ‘and diroction of the'Division of Rcactor;ﬁs
Developmcnt and Technology of the ‘U.S. Atomic Energy Commission,‘the ‘
”U‘S Naval Radiological Defense Laboratory is conducting a program to.
test tho environmental 1nilucnces on marine and tor1estrial dev1ces.;=ﬁi
As part of- this' ‘program, ‘the effect of the ocean environment on theugg‘ﬁ
SNAP-21: Rad101sotope Thermoelcctric Genorator js to be invcstigated.{,,__
;The approach taken in these investigations and the specific objcctives .
of the" expcrimental program have beon doscribed previously in a genereli
*;Lway,*_ The main intontions oi thc Program are.w. ‘ : : '

h.il’iexamine the behavior and permanence of - the SNAP 21 fuel i
' le: under both normal and credible abnormal operating ‘”'
_cvaluate SNAP 21 fuel'behavior (dissolution, transport”

finteraction) in the ‘event of - containment failure.

: possibleﬂto categorize ‘the: marine environmental'inflnences
which would mct on, exposed fuel or. Iuel'subsystem'as B

marine iouling,

radiation interactions with seawater me

.jBoth precisely controlled laboratory examination and in-situ ocean}en:

evaluations ‘are required to cxplore the nature ‘and - impact ‘of these
environmental efiects. The 1aboratory tests.are designod to. f=

S

ior Ocewn Exposure Studics oI SNAP -21 Electrically Heated Fuel Cap«
sule’ ‘Test Systems,ir U.5. Noval Radiologicql Deiense Laborqtory,u
_USNRDL—TRC-GT-ls April 1967 : - .

'.L. w Weisbecker,f.SNAP—Zl Safety Test Program, l Basic fest Plan inl;-“"l




develop immedinte answers ior such variables“as corrosion Sy

”7frates to: providc data’ which ‘can “‘be used temporarily in dosign -

Lcalculations until long-term narinc tenting results are’ '
;:availablc. f gt :

h thc conditions undcr which certain ocean environnentti:_”_

ed by laboratory measurements.;_i-t‘

‘evelop methodologies which can be used for innsitu ccean

o Concurrent with the 1aboratory examinations, marine testing willﬁ‘;f;aa”'

,ﬁbe curried out with fuel subsystem simulations which: are electrically
heated with fuellsubsystems containing radionuclide fuels and with e
bare fuels. 8 : IR - ~ b

'y heated mockups will prov

effect of marine fouling at'different water depths,

‘“ffect of the ocean—bottom-water interiace wnich may create_
unique problcms e RN o

effect of partial burial in the botton material.

: esting with thc fuel subsystems containing radioactive materiali
,willlprovido maximum information on the efieots due to release of '
ionizing energy into the': wator.e Finally,.oceanic evaluation ot bare
1£uel exposures will investigate fuel degradation and radioactivity reeﬂ
flease phenonena.- e : R R :

e The present document is:the second in a seriev of three which",
jdescribes in dotail the tcst plan for the SNAP-Zl ocean environment

In this test plan;_the eXposure of two identical radioisotope
;fuelod capsules to the ocean onvironmcnt ‘48 described “The plan con—;
?siders all aspects of. the test but it empha izes its implementation.i
f?ln addition “to the test plan a test Operational Manual/Deta Packqgc
'”will be developed.h This docunont will contain detailcd data - on the:




ftest systen_ ompononts.-;the shipping cask, the-exposure chamber, the T
e .Z;underwater supports -the recording 1nstrumentation, and the ‘power : controif”~;f
'f;jcircuits., It will thus be a’ mechanism of - supplying the project personnelﬁ"”f
,;and management as well as ‘the dificrent groups contributing to the: SNAP—"*":'-"'=
a121 program w1th this information. SRR : :

Objective RN

The speciiic obJective in exposing the radi01sotope iueled capsulesf
is to evaluate their behavior in the ocean environment in presence of i
{the ‘high intensity radiation field that would nonnally be ‘a part of their

environment Irradiation may influence the corr051on and surface reac-~--'

: tions of the " fuel-containment alloy by altering the properties of the fji'
: alloy and/or by changing ‘the: conp051tion of: the snbient environment.,i

_Although there has been . little work published on the chemical reactivity @t>4,
of irradiated metals, the. marhed effects of radiation observed in connec—,j' ;

tion w1th other properties of- solids suggest that significant changes R
may take place in the rates of surface reactions.. : o e

" The indiroct eifect of radiation on“metallic corrosion through 1ts
;eifect on the environment depends naturally, on the typo and naturo oi
;the environment.r In aqueous solutions, molecular ‘and - ionic speciee are_:rj

;produced.g These are capable of either oxidation ox roduction of the ;3&;]p",'
“metal. surfacc and/or certain of the. solutes present., The coriosion rate'“‘m

' of the capsule: material is expected therefore, to be influenced by the ”fﬁf”
resu1ting chancos.'i ' : SRR LR




I1 | EXPERIMENTAL SYSTEM CONCEPT

Tost Location .
R L : -
T The test willibe conducted'at the‘San Clemente-lsland Ocean
;Environment Testing Station, which has been previously described

24;6595h12£§a§u£é1cbgéepf,,;;-

4 Since tho primary obJective of‘the'test'is to'determine the 1ong~“
;term integrity of the fuel capsule, this characteristic cannot ‘be’ assumed

]in thn conduct of the test._ Therefore; it will be necessary to provide “W”~”d

}adequate containment for ‘the test specimen in the event that the con=

ﬁtainment should become broached “In the event the containment becones;v?ﬂ~f"

;broached the ‘test will be . terminated and the test specimen will be re—
'covered for examination."' : : ; , ;
'fAccordingly, two general requirements exist in conducting an ocean.;
;environmental expo sure . test of a radioisotope loaded test specimen-- s
(1) :the exposure. condltions should “be’ realistic, and (2 precautionst

5shou1d be: taken so that the test is radiologically safe’ under ‘all” normal%”'-;‘:' -

{or credible abnormal conditions.] These requirements may be mutually
jexclusive to some extent with the result that the roalism of the cxposure
fsituation may be compromised to ‘a degree by the requirenents imposed by B
?radiological safety.h_,;“'~ e : : : :

. -Ki The requirements of realism in the exposure environment necessitate
fthat the capsule be: exposed in situ to 8- real ocean environment. The ‘
;requirenents imposed by radiological safety are best met” by providing e
pshielding for ‘the test specimen during emplacement operation, -and . re-ixﬂ
_covery. and providing absolute containmont Jor the test. specimen in the
?event that the capsule should becone broached. : o

‘:2 Exposure System Description




:loaded fuel capsules. .The exposure system is compos ed of the following

functional subsystems-' (1) the exposure shield chanber (2) ‘the sea-fﬁv ‘--”

fwater circulation system, and (3)  the menitoring and - control apparatus.!
EA schematic diagram fcr the conceptual system is shown in Figure 1.

_Expesure Shield Chamber

: ;?The exposure shield chamber serves:three'functions.“}(i)fﬁltn
provides a support structure in which the radioisetope—loaded test

specimen may be’ exposed to the’ ocean environment (2) - The test specimen 3

_can ‘be 18 elated within the - chamber if the situatiOn s0 demands- “(3) "
_provides shielding for the test Specimen during emplacement operation,;
‘ﬁand recevery.;- : L : TR i -

o A sketeh=of the exposure shield chamber concept is shown in=

n operation, the exposure shield chamber is suspended from al
fbuoy at a:depth of 75 feet in water 130 feet deep.¢ Seawater ilows into
sthe expesure shield chamber from the bottom port passes over the test
[specimen maintaining it ‘at'a relatively low tenp_rature,_and passes out
>through the: top port. The exposurc shield chamber is designed to be .-

;watertight if the inlet and outlet ports are sealed ; Temperature sensorsT Q-'

care provided to’ measure water temperaturc 1n thc exposure shield chamber-”
‘at the: ‘inlet and outlet ports and at two 1ocations near the’ test specimen.5
?The test Specinen is held in place by alunina stando££ pieces which are

Hattached to- lugs provided on “the inncr cylinder wall and . the inside sur-_f
Lfacc ‘of the top cap., These standofl pieces provide nlectrical insula-""
‘tion of the test specimen frem ‘the: erposure ahield chamber and so _ :

j'm:l.nimize the possibility of galvanic coupling wlth the chamber material ;

ui:The,solenoid valves at the inlet and outlet ports are . arraneed

'[to i olate the interior of the exposure shield chamber upon 1oss of | power f]:ﬁi

;jto the " system.- These valveo are nornally closed but are held ‘open S
:fduring operation by continuous electrical power to the solenoids.e.lniﬁw
3faddition. they are wired such tha+ if any one’ solcnOid shorts ox opens,
~ the: power is also cut to the other. o B '

4351n addition to the solenoid valve thich provide isolation for:~
the cxposure shield chamher, explo ]VG onerqted valves are positioned 'A
outside the soleno*d valve isolatien envelope te provide the capability
“for remetely aetivated permanent isolation oi the eaposure hield chamber
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tinterior. The - explosive operated valves are ball valves'having a pneu-.;
‘_Elmatic operator which is actuated by a small gas bottle controlled by a;gj
'1;-norma11y closed explosive valvc. Therefore,‘these valves may be reset :
ﬂ;ﬁfand reused by changing a spent gas bottle and its explos1ve valve.Lf

'

: Under conditions of isolation, the temperature of the contained
water will increase ‘and it will expand and also radiolytic gases may ‘be
?i'enerated HOWever. ‘the heat transfer from the test specimen to the -?"”
e xternal seawater in the isolated exposure ‘shield chamber is: sufficient
'pSFo preclude b01ling of the interior Water at the surface of the test

BT Prov1sions are incorporated into the exposure shield chamber E
‘_isolation system to accommodate liquid expansion and gas generation.}'Aﬁ
:;piston type accumulator 'is communicated to: the seawater inlet This unit;@_
s precharged w1th gas . such that it will: accommodate expansion within. :

. the exposure shield chamber as a’ function ‘of the pressure—volume characterw‘f

istics of the isolated system.f Pressure relief and ‘check valves are in a:f
line. communicating the top of the exposure shield chamber -with the N
effluent 1ine and by—passing the Outlet r'olenoid and exploS1ve operatcd
_valves.i Therefore, the accumulator and pressure relief valves York
together to insure that only gases are vented from the” exposure shield
ehamber.i The accumulator is sized so that liquid expansion and a gas -’f
‘gbubble may be accommodated The pressurc ‘relief! valve is Seb so that it

el operate within a pressure range corresponding to- a gas bubble within

;the chamber.; A schematic diagram of the exposure shield chamber isolation
:system is shown in Figure 3 B P S : L

All of the exposure shield chanber isolation system components.f“
”and piping are contained within a watertight “chambsr incorporated within

‘vsthe ‘cap ‘of. the exposure’ shield chamber.; Therefore the external . seawater;V

‘circulation system components consist of a screen fllter attached to they
inlet pipe coupling and the effluent hose attached to the outlet pipe N
'coupling. ALl of - the . inﬂtrumentation ‘and power control lcads are brought
fthrough a\common watertight electrical connector receptacle in’ the top
‘?ef the expo ure shicld chanber. o - :

- The test specimen is 1oaded into the cxposurc shield chamber
;at San Clemente Island The ‘test Specimen is: shipped from Battellc

;Horthwe st Laboratories in the shipping cask in which it was originally
_fshipped from OaL Ridge National Laboratory (see Section IIIA below)
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:At San Clemente Island the tcst specimen is transfcrred_irom thc:, .
tshipping cash to the exposure shield chamber under water in a tank
.,‘which provides at 1east three foet of water shielding ior the operators.

Seawater Circulation System

e M,The seawater circulation system consists of a hose which
connects ‘the exposure shield ‘chamber on one end ‘and the monitoring and_L
;;sampling station on shore on the other énd. In betwcon these two ter-i'

~minals a mechanically driven pump is placed to transport seawater from 1.;€:f“:*

5}the exposure shield chamber on the ‘suction’ side to the shore station B
and thence‘return it to the occan._ The nominal flow rate through the
system is one gallon per minute P

. The pump is . located on shore wheré it is readily aVailable
for maintenance.: However, this requires a suction line" approxinately EE SR A
_1200 feet long.- Therefore, .a relatively large diameter suction ‘1ine! is_fr:'
'used together with a- self-priming pump which is positioned such - that .

he suction lift is ‘no greater than- 15 feet. The hydraulic paramcters
rfor a 1—1/4 inch internal diameter suction hose are . shown ‘in Table 1,00
: ;This hose results in a’ relative 1ong transit time ior a fluid element“
'ibut the friction head loss is quite low.i‘ ;

Monitoring and=Control,System

: The monitoring and control systcm establishes the saiety'of
the test with continuing exposure time a8 well as provides data indica
tive of the radioisotope containment integrity. A sample of the o
ekposure shield chamber effluent s continuously monitored ior radio—:frn

,activ1ty characteristic of the radioisotopo test specimen._ In addition, i

"periodic samples may be ‘taken’ for prccise radiochemical analyses.: At &
fgiven concentration of dissolved radioisotope in-the eIflucnt it uill
‘be desirable to-isclate. the exposure “shield chamber from the oceonn . and d'
'to commence recovery operations of . the test speC1men. I A

G b For the monitoring systcm to be ieavible, Schral requirements‘
‘must: be met (1) the eificiency of the continuous radiation monitor G
tmust be such that the concontrations of radioisotope in the effluent
zless than or equal to the desired maximum or: allowable concentration
can’ be detected (2} the detector should be directly coupled to the.
potential conteminating source, (3) the- on—line monitor must be contin«_
.juously in service and in calrbration.‘-
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) ercially available 1iqu1d monitoring systems have the L
;following sensitivities for Strontium—90 in water'. a mnlti tube Geiger
;detector will indicate A6 counts per minute above background at - a concen—i'
Ctration of 1" x 10"5 uc/cc while a scintillation detector will indicate '
:il7 counts per minute above background at a concentration oi 1x 10~
Tpe/ce Accordingly, the multi ~tube Geigor ‘detector is to be utilizcd
_;becauSe of adequate sensitivity and greater inherent ruggedness and - re-‘*'V”
‘liability than the scintillation detector.ig' - e SRR

i The detector is coupled to the pctential contaninating source‘ﬁ_
' hr ugh approximately 1200 feet’ of 1ﬁ1/4 inch 1,d. flow conduit separatinv
ﬂfthe detector on shore and the test specimen 1n the’ exposure chnmber.,fAt3
normal system flow rates, this results ‘in A& transit ‘time of an’ element d
of fluid of - 76 5 minutes.; Asauming a:76.5 minute delay between the time:
ca contaminating release takes place and ‘the detection of the release and -

“fsubsequent system isolation, the flow conduit may contain 76,5 gallono_ﬁ;,iﬁ”*

“ ol contaminated sea water.: Closer coupling between the detector and the:
fsource would require a detector capable of operating below the surface }:
;of the ocean at a’ distance from the associated electronic equipment
,While closer coupling As desirable, it is felt that the added cost of‘
ﬂthis capability is not warranted - : EEE :

;: The calibration of the radiation monitor will be ensured by
periodic radiochemical determinations of the eiiluent and by neriodic H
,checkouts of the monitor ‘with’ radiation standards.' Should the monitor"
fail in’ a gross manner or should the monitor not function for any reason,
the test specimen will be automatically isolated within the exposure 0
shield chambcr T : S : -

1 Two other system parameters will be continuously monitored in ?.}?fﬂ

addition to the radiation 1evel of the’ effluent., The seawater circula—
tion Tlow . rate will be monitored on shore ‘while the seawater temperature
iwithin the‘exposure shield chamber will be measured at several locations.:

e ; HfIf the circulation flow rate decreases below a set value,
- approximately 1/3 of the normal value,qthe cxposure shield chamber is
=~l‘._'='.automatically isolated by closing the solenoid valves._ Under low flow

“-* See, for cxample, manufacturer s data on Victoreen Instrument Company:ﬁ‘f
Detector Models vns 1A|and VMS—-lB.:--'- S St




Arate conditions; the;dclay time ior a sample‘to:travorse the distance__
_botween the exposure shield chambor "and the radiation monitor can’be: so i
fgreat that ‘the . risk of allowing a possible containment failure to go un-
jdetected for such a period of time ‘would be undcsirable.”'ln addition,ﬂ
“low Ilow can be indicative of other hydraulic circuit problems which

nditions of 1ow flow within the exposure shield chamber;ﬁigri

the temperature of the water will rise The enthalpy rise oI the water
under normal flow conditions will result in £ temperature rise of approx-l

imately .1 Op between the inlet ‘and - outlet.- ‘This will not be ‘detectable

‘with the processing type oI sensing and readout instrumentation normally
,ut:l.lized.,= However 3% the’ flow rate’ should decrease ‘to 'a-tenth ‘of the }-“f
inormal value, the temperature increase 'in the’ outlet water flow will be
ﬁsuificient to be detected.ﬁ Such a tcmperature increase “would occasion
~the automatic isolation of the exposure shield ' chamber._ A situation -
fWhere the: flow rate within _the exposure shield chamber would decrease",
Sbut not | that at 'the shore . “station’ would be & 1cak in the flow conduitif'
-between the exposure shield chamber ‘and the pump.:_ T

1Exposure System Arrangement

‘ ;The_exposure shield chamber will® ‘be suspended at a 1eve1 75 ieet
from the suriace in water 130 fcet deep., ;This: 1evel w111 provide exposure

to the euphotic ‘zone : in a region of high photosynthesis production ‘as well’f_
ias being sufficiently deep to- ‘be- undisturbed ‘by surface craft and all’ but L

B The depth is suificiently far from ‘the ' bottom to re—-;;m
{main unaffected by. bottom interaction and is readily accessible to- divers_;_ﬁi

'ffor observation and minor naintenance._ An elecirically heated test
itioncd under similar conditions to provide a direct

r comparison with other exposure conditions.3 "

: The suspension system for the exposure shield chamber is an‘under:

water buoy held 1n place with a concrete anchor on the bottom.'uTher'

1eleotrica1 cable 1s brought down the suspension system support cable and

- is then run alonﬂ the bottom to a pier which extends approximately 150 - e

fhfeet out from the shore._ The path of- the seawater . effluent:line from: the"
;expoeure chamber to shore parallels the electrical cable.i A schematic ﬂ,fg
?1ayout of thc suspcnsion system is shown in Figure 4 o WY
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Lna The seawater effluent line is brought up_to a: pump station located
in the pier support structure such that ‘the" pump inlet is approximately
-115 feet above 1ow tide 1evel.j The pump outlet is brought to the pier

flevel where it is run toa radiation monitor detector and a sample tahe-
—off point and then returned to the ocean._ This . subsystem comprises the

pier station._ The clectrical cable is brought up to the pier level’ at .v‘ﬂlg

a point well removed irom the surf action and is led to the shore station.'

i f?Thc shore staticn houses the electrical recording, monitoring,: 'dfflpgf
control equipm ant in' a weatherproof structure.j A schematic layout oi s
the exposure system is shown in rigure 5 '

,_Materials Considerations i

In placing a system in the oceanpenvironment which incorporates
£luid flow passages and heat transfer surfaces, the tendency fcr marin ;
iouling on surfaces must be considered as well as ‘the . tendency of many -

materials to corrode in a seawater environment In addition, in a testjr*~¥1.

,.system in which metallic corrosion is an- important process under study,“
'.potential galvanic effects should be: minimized.-'r s : '

,_Any system de51gn is the result of @ series of compromises arising;
irom conflicting objectivec and requiroments._ Where appropriate, "the f
;materials ‘of construction ‘have been' identified in the system component D
~fsketches._ In some cases it is apparent that these selections may be_;g}ﬁ'
'pdeiicient in ong or more of  the considerations 1isted. above.L In these_%”
- some. other constraint has prevailed in the material selection_
Turther‘consideration as the design ‘is developed may show this prelim—r“
inar judgment to have been premature._;

' general precaution, all’ planned operations or manipulations
adioactive materials or ionizi g radiation will :
fbe carried out under radiclogical health superv1sicn in- accordance with
5cheral and State regulations.; In- addition, certain mechanical and
‘ffunctional ieatures ‘are, incorporatcd ‘into’ the test specimen exposure
.ﬁsystem to. render any unplanned exposure extremely unlikely. These safen
figuards are described below ‘and -are eapected to “form the- basis for '
_-approval . by ‘the Federal and State Radiological Health authorities to;;5 18
lpconduct the test.?; : R e G =
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r normal conditions the radioisotope material is contained

]within a welded shell’ of highly corrosion resistant alloy which ‘has heen ..-1 o

Einspected nondestructively for. soundness and lent-tightness. During thejf:"
fentire sequence of test Operations,_this capsule is provided with a iﬁ&f:i
;biolocical shield., The nominal 1eve1 of biological shielding is speci—';=:

'ﬂ;fied to refult in an’ exposure dosa rate no greater than 200 mr/hr at ‘the
*'fsurface .of 'the shielding._ The test specimen is shipped to the test site

‘;in an Atomic Energy Commission approved Oak Ridge shipping cask. The
‘_transfer from the shipping ‘cask to the. exposure shield chamber is made';
‘under .3 feet of water and | the exposure shield ‘chamber jtself contains {:_
:j5—1/2 inches of lead shielding. Additional biological shielding is pro—*
‘vided by . the surrounding water normally interspersed between the test
,fSpecimen and the sphere of human habitation during exposure operations.
f?It must be considered as . credible that under long—term exposure to
the iuel encapsulant could beoome broached through ‘one of the:;_a”
"~ /In this situation, transport ‘of radioactive matcriﬂls
at ooncentrations greater than that normally cons:.dered acceptible wit‘iin
the marine environment must “be - prevented._ This problem has two aspects"‘* _
:1if Knowing when containment integrity s lost" _ Taking action to preﬂf”'
vent . radioisotope transport.{ The “first’ aspect is provided for by con-
tinuously monitoring ‘the ‘water -being pas"ed over the test specimen for .
its radioactive material concentration.p 1t the capsule integrity is 1ost
as indicated by. the radiation monitor or if for some reason monitoring
3cannot ‘be accomplished, then: the prevention of radioisotope transport to
~the environment, which is necessary 4n -the’ first case and as.a precaution-'
ary. measure in- the second case, is aocomplished by isolating the specimen
: d its water environment within the exposure chamber.-

o fif the exposure shield chamber should be;isolated because of a. high
ilradiation 1evel: at the radiation detector: located on . the’ pier,‘the sea-f
water effluent 1ine may ‘contain sone 76 gallons of contaminated water.i L
1t may ‘not be desirable to- return this water to the ocean, “and so it must
be . collected for decontamination or disposal 4n‘an’ acceptable manner._;The‘
wator ‘is ‘collected | ‘{nto two 55- ~gallon plastic 1ined drums ‘using “the fff e
:following procedure.ﬂ The seawater circulating pump is started, the e
ﬂeffluent line s’ disconnected from ‘the . exposure . shield . _chamber by divors{ﬁ
‘and ‘the water is collected at the nominal system flow. rato into the’ drurse
;from the sample outlet until both ‘drums are; iull. Radiochemical assay.
“of. both drumr is completed before disposal or decontamination is under-'5

: taken. ' S : : ‘




A situation which is'not nocessarilyuradiologically unsafe but ono'
fwhich'is undesirable is” the separation of’the exposure - shield chamberjj‘l
gfrom its moorinvs., Even though the rad101sotope capsule would very C
;likely remain isolated from the external envir nment within its hiolog-la_
%ical shield the 1oss of" the exposure ghield chamber and its enclosed test
ﬁspecimen coald result in'a hazardous situation. - TwO . safeguards are-
3engineered into the exposure shield chamber suSpenS1on system to: render

E_the loss of the exposure shield chamber through separation from its mooréfw.a-ﬁ”'

ings cxceedingly remote,

The support chain between the underwater buoy andjthe exposure shieldz_f;\.._;_'=

;chamber is de51gned ‘to separate at lower stresses ‘than the chain between
‘the - exposure shield chamber and the anchor.: However, the weaker chain is -
érated for stresses greater “than any expected from - storm— aused wave surges.
=-"I‘he 1ikelihood of a support chain failure which would ‘allow the exposr.re.--=

shield chamber and the float to become free-floating is, very small ‘with f;_' »
athis system. ‘The second safeguard is a’ slack safety chain "attached to0 ORI

'the exposure shield chamber. and to: the anchor.. This chain is’ rated for

strosses at: 1east equal to either ‘of the support lines. Therefore, in

order for. ‘the float and exposure shield eask to float free the failure_ 5

of two- chains at stresses much- less than that at which ‘each is. rated, 15;5

frequired.u-This seems an unlikely event ahich with periodic 1nspection’:
f the chains, should he almost incredible.- g et

L.Several of the test exposure operational parameters are'measured
‘such that an out-of spec1f1cat10n indication automatically initiates
'actions desrgned ‘to! prevent possible radioactive material: release 1o the
environnent. These parameters are listed in’ Table 2 together with some
_of the " possible causes and: the automatic safety actions.? in all: cases

Q‘of questionable operatinﬂ parametors, the safety action tahen is- isolatipnhif-‘
of the test specimen from the environment within the exposure shield con— s
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_'Impiementationj

gﬂA sequencc diagran depicting the steps involved in implementing the -
}test program is presented in Figure 6. Also shown are the interrelation—-

Qships between each step and ‘between the various responsible organizations.faii‘
~.The NRDL tasks include “the test hazards analysis and licensing approvals,:;-‘“

as well as ! three hardware unitS° 1) ‘the exposure shield chanber, 2) the =
;underwater rig which includes the support structure, electrical cables,‘or
and effluent’ 1ines, and .3) .the’ shore station which includes the effluent
;!sampling point “the monitoring,rcontrol and recording electrical appara—-
jtus, and the seawater circulation pump;u" el T S

The radioisotope fueled tost Spec1men would be manufactured by the Yo
rstAP -21 contractors to SNAP—Zl specifications.; The SM Company would i
‘Ymanufacture the capsule and capsule 1iner parts.; These would be sent to-ﬁ
C:ORNL where the fuel body is manuiactured There the capsule is 1oaded
:iand welded.” The loaded capsule is then sent to Battclle Northwest Labo
'atories ior nondestructive testing of the capsule and weldf

?After thesnondestructive testing is completed the test specincn is
. oaded into the" shipping cask in which it was shipped from ORNL and . is
=shipped via NRDL to the’ Long Beach California, Naval Shipyard. From here_
“the shipping cask is transshipped by the Naval Undersea Warfare Center to
ﬂthe NRDL Marine Environmental Test Station on San Clemente Island’** i

_9The ORNL shipping cask is uranium—shielded and is rated for 150 000
fcuries of Cobalt -G0. The overall dimensions are 30-1/8 inches in dia-l
:meter and .38 inches high and the total weight is" about 11 700 lbs.-' ;
‘The Cduk is' provided with an eipanded metal personnel shield and a E
:shipping skid ‘ kS v : : T

_ ;"On San Clemente Island the test specimen is: transferred from the :
ﬁshipping cask to ‘the exposure shield chamber.t in order to facilitate the.ﬁ
-ftransfer operation and to provide radiological protection for the opera—‘]?

fting personncl 8 speCially designed transfer facility is provided. Thisf_*if" Fy

o facllity conoists of a; transier tank placed on a concrete support pad
_fThe support post for. a 3 ton capaC1t jiv crane and hoist is placed
”behind the transier tanL.- The transfer tank is of sufficient size such ‘
éthat a minimum of 3“ieet of water shiclding can ‘be provided thc operatirg
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flfpersonnel during the underwater transfer from'the shipping cask to the S ;
exposure . shield chamber.: The hoist is- of sufficient capacity to remove o
=+ and replacc “the top of 'the shipping cash which is the maximum weight
" that it will be_required to 1ift._ The transier facility. is located .
:fadjaccnt to ‘the access’ road in the ‘North Light Harbor. Pier arca.p A skctch 2
;wof the transier facility concept is shown in Figure 7.- Co -
;jl' The shipping cask is transported to the transfer facility on a trucx'””
nd it is 1ifted with a truck crane. At the transfer facility,_the ex-ij
Eanded metal personnel shield is removed from the shipping cask’ and At is:

,'1ifted from its shipping ‘skid, The lid bolts and the pipe plug on the 11¢'w;3

'1vent are removed from the shipping cask.’ The transfer tank is then filled

fzwith seawater or fresh water ii a sufficient quantity is available._. he_;5;;f,_'

fishipping cask is. lowered into the ‘transfer tank ‘with a truck . crane.:*The S
'fbase of the exposure shield tank is then: lowered 4nto. .the transfer tank
using the hoist.i The top. of 'the. shipping cash is removed mnext with the‘ﬁ

“-hoist._ By working from a platform at the . front of the tank ‘and using a.

;long-handled tool the fucl capsule is" 1ifted from the shipping cash and %
Aplaced inside the exposure shield chamber‘”f‘ i . SRR

,;ﬁiThe cap of the exposure shield chamber=icgthen 1owered onto the basef
'in the transfor tank: and is guided into place with dowel pins built into
The entire exposure shield chambcr 18 liftcd from the trancfer
ank with the hoist and placed in .a 55 gallon dium oi water to provide.w
Ltemporary cooling. The top is bolted onto the base.: The exposure shield
jfchamber and’ its. water drum 1is then 1ifted and transported to. the work ol
barge with the truck and truck crane"wf- i e :

‘"The efiluent hose reel and electrical control cable reel are placed
_aboard the work vessel,;as are the exposure shield chanber support and
anchor system.; The effluent hose and electrical ‘control ecable’ are‘”],r
attached to the shore station terminals, nnd they are’ payed out as the -
work’ vessel 15 moved to the test location. At the test location, the
4w_exposure shield chamber is removed from . thc water drum which has pro— i
”;rvided temporary cooling. The electrical control cable and effluont hosc:
:. and inlet filter are attached to _the’ exposure shield chnmber‘*}The T
?fexposure shield chamber is then integrated with ‘the suspension and an aoi
'system, and tho entire unit is emplaced usinv a iloating crane or a crane
%on the worh vessel.;,jt“f" : : - LR

i

5‘The ORNL shipping cask is to be returncd to Oak Ridge L
:tho caek is rcmoved iron the transfer tank with the truck cran
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jfthe.top and’ the base ‘are rinsedﬂwith Iresh water,;and the'top is replacedir~f
~yging the: truck crane.w The personncl shield and shipping skid are re-”’*"'”

liassembled to the shipping cask which.is then returned to theF wner., .;:;

i Operations'”

;?‘Ina much as the results of. the'ocean environmental exposure of the'
__'radioisotope loaded fuel capsule are to be compared with the results
hzlobtained from the electrically heated test specimens, “the pre# and pos
.!:exposure evaluations of the capsule will require similar data and ;g;ﬁ7
'eprocedures., -The : post-exposure evaluation of the radioisotopeﬂloaded

ffuel capsule will be complicated by the necessity for performing some

fof the measurements remotely in a hot cell facility.:‘-
BecauSe oi the necessary involvement of Oak Ridge National Labora—=
-_tory in the fuel’ material examination,;it “would.be most efficient to
‘“extend this involvement also to the fuel encapsulent.: Therefore, those f
operations commencing with the requirement for remote handling in a
radioactive materials facility would best be performed by that .
laboratory : The detailed post-exposure examination procedures will be
developed in conjunction with ORNL. L

; “Certain pre-exposure information is quired in’order to faciiitate
;the evaluation of any exposure effects as - determined in the post-exposure
fexamination ‘of “the test specimens.‘ The following pre—exposure data ane
3information will be acquired from the'appropriate sources.- '

Raw material and nponent specifications

,Raw material and component receiving inspection records
Vendor certification records:'{g :;a:‘u‘ Lo e,_.,
Engineering draw1nvs with all” change orders;and revisions

. ‘Process | ‘and fabrication specifications RS B SNt
Fabrication photographic documentation LT
Fabrication quality control and as—built inspection'records
Results of iunctional testing and calibrations“*- i -
As built weights and surface roughness measurements ];"

In addition, representative samples of test specimen materials and test
welds will be obtained and saved so that. comparison standards will be;
_available fer any. post-exposure metallo"raphic examinations.g This .
:Jmaterial may conoist of scrap: if suitably ‘sized pieces ‘are. available,’
however, the source of the scrap pieces shoald be identified




.'-exposure cvaluations will be conducted primalily to identify;}a':

_and_evaluate material dogradation which has: resulted from thc environnent
:exposure.5 This material degradation will nost likely be the result of .
j-the scparate or, coupled ‘offects of. thcrmal conditioning, radiation damage,
“and corrosion proccsses._ Thereforc, the post—exposure examinations will
fconcentrato on identifying and - characterizing areas ‘in the fuel encapsu-ﬁa;“
51ant of pitting,:cracking,‘and uniform corrosion together with micro—'ﬁf
{structural transiormqtions. Although ‘the iuel mater al: is not primarily
“under test. (1n that the cladding integrity determines test- duration), some
ﬁexaminations of the fuel will undoubtedly be - desirable after a long—term
Toperation.- If a defect should develop in the containment the effect: of-
fwater on the=fue1 body properties as well as the amount of fuel lost w111
fbe an important experimental result ; C ‘

: ‘The detailed post—exposure examination will be developed w1th consid_
eration ‘of the test’ operating experience and the hnowledge gained “from the

;helectrically heated : test specimen exposure program._ Howcver,‘the followinc;;:;
-.sequence of operations could com rise the post—exposure examination.. ;j;.;._:f

PR

””'A visual and photographic (color and black and white) examina-*
tion- of the specimen as removed from the envircnment This-
examination ‘will be de51rab1e if, marine growth results in"
significant the“mal fouling of the elcctrically heated ‘test
specimen. Because of the fragile and perishable nature of -
'sone types of marine growth, this examination must be per-i'i
_formed while the tost- specimen is in a seawater environment.
‘Thereforc, procedures and the. necessary special optical
apparatus will be . developed to accomplish this examination
at the test s*tc. This exqmination could be performed in- '(_
gthe water filled transfer pit during .the sequence of -opera-= e
'tions in. which the test specimen is transIerred from the ¥
?exposure h1e1d chamber to the ORNL shipping cask. ifV'f

;The next examination opcrations will take placc in'a hot cell,_
E':I?acili'l.y : The shipment irom the test site to . the hot cell :
,facility will be accomplished with the test specimen in” the ?
ﬁdry state._ This will effectively calcine any marine ceposits
fon the test- specimen._ At the hot cell iacility, a visual and :
'photonraphic examination. of the. ‘test spncimen will be acccn— :
fplished in the as~received condition.- ST o '




_The test specimen is next cleaned of any surface iilms and
rdeposits.P Procedures ‘will be developed utilizing ‘both
‘mechanical and chemical processes.1 visual and photographic
:ekaminations of the cleaned test specimen are then carried,,:
out, .o : s AR

“Dimensional weight 'and”surfaceiroughnessfmeasurements?are

lf the specimen has indicated a oss of. capsule integrity,..?
the leak is 1ocated by an appropriate nondestructive method

At this point the test specimen is cut open and the fuel body
15 removed The fuel - body receives an . appropriate examina-**
tion by the fuel manufacturer,5the‘0ak Ridge National
Laboratory o o Do ' ‘ .

If “the | specimen ha indicatod a leak which'has been confirmed 3
: nd located ithe leak area is" subjected to metallogiaphic L
'examination.‘ If “the specimen ‘has ‘not 1eaked samples are j",t"
ed of 't ontainment material ‘and weld areas for .
r : comp \ e reserved

LIf the metallograp ic examination shows areas of unusual ERE
surface effects or microstructure, specimens may be . subjected
' sition of these '

:,constituents.f*"

:The test operations will,be integrated into'the opnrations of the
electrically heated ‘test spocimens and the same environmental measure-
ment data will serve both test programs.; The exposure system data‘f; '
indicated by ‘the. ‘sensors and rocords on Figure 1 will be obtained on" a-?k;{#
continuous basis,halthough the ‘time period between recorded data points

j‘may be relativel) long (scveral hours) after test startup and checkou;
The system is designod for unattended operatiOn although adaily. watchn
man type surveillance will: be carried‘out Any action ‘that - automatically
:isolates the exposure shield chamber will aotivate an alarm which will
'require inspection by project personnel All automatio systems are pro-r
vided. with manual OVerride 1) that the system may be checked out qnd put
-back ini operation after an isolation incident should the inspection by
Eproject personnel indicate that this is acceptablc.,f.'fE




échéduié
A program:implementation schedule is shown:in Figure '8,

=

J*schedule assumes an’ integratlon with 't

and ‘50 perturbations in other parts of the program may necessarily.x
le also assumes an availability;

grama
be- reflected in this schedule. “The - schedu
‘date for the radioigotope loaded test specimen. “j.,;

he entire. SNAP-21 Safety Test: Pro'—
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SUPPLEMENT No"z

“~fA; L._Smlth,_RSO

THealth Phy51c1st,‘5afety DlVlSlon, Command Admlnlstratlon Department, NUC,
,_<ﬂstart1ng 3 November 1969.; (The RSO is, avallable startlng ‘1 October 1969
~"-‘.‘for health phys;cs servxces on a temporary addltlonal duty ba51s )

iHead, Health Physlcs D1v1510n, NRDL, (U S.;Naval"Radlologlcal Defense ‘
lLaboratory), San Franc1sco, Callfornla, February 1962 to November 1969.{

-_Head, Radlologlcal Safety-Branch, Health Phy51cs D1v151on, NRDL, July 19564
;to February,l962.; :

BS 1n Chemlcal Englneerlng, UnlverSLty of - Loulsv111e, Louxsv1lle, Kentucky,
,Certlfled_by Amerlca Board of Health Phy51cs,”December 1960.W

,Recelved Rad1at1on Safet
Monterey, Callfornla.,

F K. Kawahara,- }

General Englneer,_NUC, August 1969 to present.;f
j;General Engineer, NRDL, 1958 to August 1969."
¥ Mechanlcal Englneer, NRDL, 11950 to '1958. : e el . _
QBS 1n Mechanlcal Englneerlng, Unlver51ty of Callfornla, 1950r :

-f{Served as Deputy Pro;ect Officer and Project Offlcer for Fallout,_Inhalatlon :
“and Ventllatlon Progects at Fleld Operatlons Sunbeam, Hardtack Redw1ng, Teapot,]
ngwam, and Castle i : : R R R R : S et B




.quallfled'personnel in'the ‘NUC’ organlzatlon as well as: from hlgher
headquarter sources, such as the Nuclear Power D1v151on, Naval Facllltles

Englneerlng COmmand -Falls Church, Vlrglnla.




SUPPLEMENT‘ho.
(Items 10, 11, and 12)

Slde Wlndow GM- S : jl}OQO.Z.mr/hr'
i (several types 1nc1ud1ng 17 0-2.0 mr/hr
‘Eberline E112B, Berkeley '0=20 ' mr/hr;
12750, and 1m-113 AN/PDR) e

'Ionlzatlon Chamber (CP,s)
:(Includlng Vigtoreen 740“
fand El-tronlcs CPBD)'” :

,End/Wlndow GM;

7';W1ndow X

f‘;Thlckness

”"mg/cm.'l

(Berkeley 2750} 0—5 ooo c/m:ﬁ

o;so ;000 c/m ;"

nd" Wlndow GM G 0-0.5 mr/hr) :

and enclosed oM 0-5.0 mr/hr)
(AN/PDR—Z?J) s 0-50 . "mr/hr
-."‘. o-soo mr/hr

)"
)i

Alpha Gas Proportlonal. 0~1 000 c/m

(Eberllne PAC 3G) . ;;0—10 000 c/m

0‘100 ooo c/m'f

Alpha ‘Scintillation ?0-2 000 °

(Eberline 'PAC 1SA) - 10<20,000
EIEE BN A 0-200 000
‘0'2 000,000

Dosimeters, Self-reading.
Fllm badges
:fAlr Sampler 1

‘"r“(Staplex, hlgh volume)'

:Alr Sampler . ' ‘
;(Schmldt, low volume),«

f‘Alr Sampler >
(Gelman, low.volume)

,fB—Y contamlnatlo'fyh

.. Purpose
L."""""'—_ _ —

o monltorlng

fBFY radlatlon

'monltorlng

flow energy 6

monltorlng

flow energy B
‘monltorlng

'1‘,1 monltorlngq

Cem
efmo
e/moin

c/m'

fa contamlnatlon

La'contamlnatlon

}-monltorlng

" personnel Y
;'mbnitoringj¢

?Vpersonnel B"Y
ijmonltorlng

3ﬂ'ufB—Y,aeroeoig}
‘-collection'h'

o B—y aerosol"
;fcollectlon .

&;a -y aerosol”
Eicollectlon-%




Monxtorlng Procedures and Instruments
RN N R Qty. iy Window ¢ SRRt SRR
‘Instrument and/ox Type '~ : - ; ; _Thlckness T ,:Purpose_“

3mg/cm2"

‘Nuclear Chlcago Countlng e - ;,W1ndowlessi;f‘eéey'air'fsate”“
;systemj & G and? wipe sample
i 'chountlng "

.End”W1ndow GM Countlng= . — f'_; ':gB alr,water, ard
gSystem C

ﬂAlso on-board in another group,: but avallable to ‘the health phy51cs functlon_
‘on’an’ as-needed basrs, 'is a‘Sharp: WldevBeta 1ow-background countlng system N
“{gas: proportlonal).: This ‘system’ ‘has’ backgrounds of the order of 1 c/m Beta,
2i(B), 15 c/hour ‘alpha (a), “and 'detection ‘efficiencies of -25% or better. _Thls i
system w111 be used: for the countlng of. blo-assay samples.-‘j-’ T

Instruments Callbratlon

Portable'radratlon detectlon 1nstruments w111 be glven a formal callbratlon ﬂ,
at 1east seml-annually.: At present, no standard ‘radiation source -is: avallable"
to accompllsh idion chamber callbratlon in the 100 mr/hr ‘and hlgher ranges.'"“
These - lnstruments will'be calrbrated in a- commerc1a1 facrllty such as: g
Radlatlon Detectlon Company, Mountaln Vlew, Callfornla, at the requlred

A small (-fl mc) Co60 w111 be used to: callbrate the low range portable :
‘instruments’ and as a. check source for ‘the ion chamber 1nstruments.‘n i S
'-Operatlonal checks w111 be made on a“dally ba51s for each 1nstrument asﬁ,f“*r
Sit'is used : : . ' FroE § L S

a?Countlng systems wrll recexve background and source response checks each
{day they are used.ﬁ Commerclally avallable callbrated beta {(R) and alpha (u)
countlng standards wrll be used fo the source response checks. ' :

k Fllm Badges, D051meters, and Blo-assay Procedures ;1'

Fllm badges w111 be lssued to and worn by all personnel whose dutles 1nvolve
_ work with by-product mater1a1s. Badges will be’ processed on a monthly baszsa
,] by’ ma111ng to the National® Naval Medical Center, Bethesda Maryland the

o Navy s maln central proce551ng center. jﬁt : ; :

jPocket dos1meters w1ll be" worn by all personnel enterrng a radlatlon (75 mr/hr)
‘area. - ‘Dosimeters will be' read” and logged on a dally basis. “Any off-scale’ j
-f(>200 mr) readlng w111 be cause for 1mmed1ate proce551ng of the fllm badge.

Fllm results wrll be entered, upon recelpt 1n the Navy DD 1141 form, the
Occupatlonal Exposure Record " OIS e S




1lshed for personnel worklng w1th
1s or. w1th any sealed source that

.Blo—assay (urlne) sampllng w111 be accomp
unsealed: quantltles of by-product materia
develops a 1eak 1n excess of 0 005 uc removable.




SUPPLEMENT NO .
”J(Item 13)'f

Facilltles-and Equlpment

The bas1c fac111t1es and equ1pment requlred for the'conduct of the
SNAP 21 Fuel_Capsule Ocean Exposure Studles con51st of o L

" Two exposure shleld chambers.iaThese are dlagrammed in -
Flgure 2 of ‘LR-67~ 96.= . They’ prov1de radlatlcn shleldlng for the ”f
fuel- capsules durlng the test and are designed to" prov1de contalnment.
‘of . the radlolsotope in- the event of capsule’ fallure._ They have been
‘found ‘to. prov1de enough of a heat path for the thermal - energy that
‘capsule’ temperatures remain below the ‘boiling’ po;nt of - water when the
loaded chambers are’ 1n a; natural convectlon alr env1ronment. ' .

A shadow shleld handllng fa0111ty. ThlS is- 24 lnCh ‘concrete
wall. equlpped with manlpulator arms and a: water v1ew1ng w1ndow.:‘ hls
is used for radlatlon control purposes in transferrlng fuel: capsules
“from and into exposure chambers and shlpplng contamners.[ﬁ

Shlpplng Contalner. _Upon termlnatlon of the test the fuelﬁ.
capsules w111 be. removed from the. exposure chambers, placed in 2R .
contalners, and ‘returned: to .the ORNL in- the QRNL ‘Uranium Shielded .
Cask, Model M, for whlch transport had been prevxously authorlzed
‘u'nder NRDL. Llcensei,No. 04-00487-09, .. -




"SUPPLEMEﬁT NO. f 5

R dlatlon Protectlon‘Program
Admlnlstratlve Control'

By—product materlals w111 be used nder the -administration: control of the
Command Admlnlstratlon Department, 'NUC, the department hou51ng the RSO and
. RSO alternate.n Respons1b111t1es of this department include the . control
}3and accountablllty of all radlolsotope used at NUC.': Each experlmental use;
1 of radicisotope ‘will® requlre ‘the 'submission, by the experlmenter, of ‘a ..
written: plan descrlblng the- proposed use in detall, lncludlng program. 1nforﬂ_.
__atlon, ralelSOtOpe, quantltles ‘and ; forms, personnel ‘and their. quallflcatlons,ﬁ
r'locatlons of ‘use and procedures.: The RSO will review: appllcatlons, evaluate :
- rad-safety aspects, specify changes in equlpment andeprocedures as requlred,i.
-and’ prov1de personnel rad- safety tralnlng as necessary.. A formal approval 5
*w111.be glven the experlmenter before use’ of bymproduct materlals may start.;

i‘Health and Safety Measures

sa An 1nlt1al radlatlon'survey w;ll be made for eachyradlolsotope use,: ki
?followed by perlodlc surveys of the operatlon and speclfloatlons where‘” :

Personnel w111'ut111ze approprlate protectlve clothlng and respiratory_
, ;-Shleldlng and shlelded contalnerSVWill'be nsed:tofcontrol7radiation:!"*

-y
Py

i g. A.51gn and marklng program w1ll ldentlfy the 1ocat10n of radloactlve
materlals and radlatlon areas.; - T

h.» An env1ronmenta1 monltorlng program w111 be conducted to measure

Vfiradlatlon ‘levels at the boundarles of. controlled areas and concentratlons of

‘j‘radloactlve materlal in alr and water effluent from controlled areas..-,-




Liquid and solld wastes ‘Wlll be- collected in approprlately marked
oont_aine'r's {5 gallon polyethylene bottles for: lJ.qu:Ld and ‘30 gallon
_'fiberboard drums for SOlldS)._ Dlsposal will be: by packaglng to meet
'Department of. Transportatlon speclflcat:l.ons and shlpment to a licensed
waste dlsposal contractor. : o ‘ I L




1.0 Descrlptlon of plans for' coping. w1th a malfunctlon,;includlng t1me logf
‘- from malfunction alarm to arrival at project personnel “time ‘log for AR
recovery of the system and p0551b111ty of operatlon w1th safety controls o

:;capsules ConSlStS of two 1lghts connected in parallel and mounted on the
outside of the shore control statlon van.- These llghts are normally in’
._on“:mode, powered through a set ‘of series connected relay contacts w1th1n
the  control c1rcu1try. _The openmnq of one of these contacts extlngulshesi
‘the . 11ghts, thereby indicating trouble in. ‘the system. ' The control circuit
of the system s ‘arranged ‘such that any one of the: follow1ng circumstances .-
will: open one or more of the above. contacts whlch w111 shut down the waterf”f

f(4) Radloact1v1ty in the Cchulatlng water at the detector 1nf
concentratlons ln excess of 11072 uc/cc. : ‘

fThe test statlon is 1nspected at - 1east tw1ce each day by the re51dent
fsecurlty guard force:who have been: 1nstructed to: 1mmed1ate1y inform pro;ect
'personnel if the trouble: 1lghts are="off“ ‘or of any"other unusual circum-
stances in connectlon W1th the ‘station's appearance.i The :maximum t1me i
interval between alarm lndlcatlon and prcject personnel 1nspectlon is i5-
-approxlmately 40 hours.: a 51m11ar system ‘is now in operatlon for other
_equlpment 1n unattended operatlon at the test 51te.'. s : :

: b.{ There is no foreseeable 01rcumstance or justlflcatlon for RN
;unattended operatlon of ‘the’ test system w1th any portlon of the automatlc
5control c1rcu1try bypassed.; In‘order to start the pumplng subsystem, 1t
is: necessary to bypass the low water sw1tch This is- done . through a
_manual constant pressure sw1tch., ‘However, even with: this. bypass,‘the -
“pumplng unit’ w111 not.start unless the czrculatlng water:is free of f_'l
contamlnatlon and the monltorlng system 1s 1n proper worklng order.; -

‘ In the event of trouble, the nature of whlch requlres that the
xposure chamber  be recovered, the elapsed ‘timebetween . the decision to
;'recover and ‘the phy31ca1 recovery of -the chamber: w111 vary in accordance o
'¢Lw1th the natur e of the trouble and the availability of the Public Works
'ﬁsupport requlred “for the recovery., It is estlmated that if the trouble - N
: nvolved a radlologlcal hazard the recovery would be accompllshed w1th1n

Enclosure; (2) @




uC1/cc. "

‘San Clemente Island Fac111ty is- under ‘the- jurlsdlctlon of NUC (Naval NS

eUndersea Research and Development Center), San 'Diego, Callfornla, and access;-“
o the Island is’ controlled by -NUC. - The U.8. Coast. Guard ‘will® declare 300 .
';;yards off the pler as ‘restricted waters for boats and personnel.e It 15, j*-“

"therefore, in-a- sense ‘a restrlcted area.= S :

“The4d11ut10n factor necessary to cut down=the7eff1uent detectlon 11m1t of
1035 HCifcc to the 10 CFR 20,106 level :of 107 . uCi/cc is 1000, :With the - - .
.p‘turbulent motlon of the ocean water and thorough mixing" actlon of - the surf, .
.,such dilution is: expected to. take place in a very. short tlme and within’ a
very- short distance from the water outlet. . Applylng the Carter-okubo(l)
ocean dlffu51on model ‘as delfled by NRDL( “indicates that the dlmen510ns
of the pool of rad10act1v1ty w1th1n ‘which concentratlon exceeds 1 x 107/
:uC1/cc are of:the order of a few centimeters in the. vertical. direction and
.1 metex - in’ the horizontal! dlrectlons. Thls 1s st111 w1th1n the 300 yardsf'
of our restrlcted waters.g- " :

>_It is our understandlng that the concentratlon levels quoted 1n 10 CFR 20 :
is based on unrestrlcted areas of . potentlal future use ‘as sources of- drlnklng
Water.. For . ocean waters, how%ver, ‘the levels stated in the! Natlonal Academy
Jof Sclences publlcatlon 985 - are more appllcable. -For 9°Sr the stated g
max1mum permlsslble levels in- sea water. (MPCC) for continuous release iis
3.4 % 10“_ pCi/fce. Assumlng ‘the acc_gtablllty of thls standard the
dllutlon factor requlred would be‘lo /3 4 X! 10 : R

fFurther, 10 CFR 20 106 states that, "For purposes £ this paragraph L
fconcentratlons may be averaged over, perlods not greater than one year.,
“As soon as the contamlnated effluent stops, . the concentratlon levels at '
<.the. release p01nt will essentlally be down to. zero in a matter of mlnutes
‘The .total tlme ‘period 1nvolved, therefore, is approximately one month
"durlng which a ‘maximum of 15 mCi. of: 905r-70Y will be released. A yearly
average of the concentratlon at the water outlet (assumlng no dllutlon '
at all} w111 hence be-f,,- : IR S s

rvalue less than that whlch 1s recommended by reference (3).\

3Capsule corrosxon analys;s and 1eachab111ty of strontlum tltanate.;

" The corros.xon rate of the encapsulated Hastelloy C was reported to be
1.5 mlls/year (mpy) under exposure -conditions :of hot seawater—vapor.-m}'ﬂ
‘These" condltlons are much more severe than ‘the normal expected env1ronmenta1;
condltlons., However, even at that rate the fuel capsule (0 25 1nch thlck)57
has an expected llfe of 167 years.w'[j‘:;:‘ - ; .

As to the 1eachab111ty of SrT103 pellets; accordlng to McHenry ( ) :

: 1eachab111ty rate starts at about'l! mg/cm day, decreases with tlme over
Tal perlod of 12=3’ days then increases’ back to the cr1g1na1 ‘rate.in about |

© 100 days.f Usrng the’ 1n1t1al rate of 1 mg/cm2 day_ the ‘amount 1eached over'
i~the 40 hour perlod 1n questlon can be calculated as. follows-'




length 2,730 1nch
Dlameter 2 705 1nch _

Maxlmam"fdel'dimens;ons.=

+:2w11'(1 353)(2 730}

‘2 I (1 353)
T 2‘:’" . T

‘Total sﬁrfaceiareaa_

' 'fﬁelgsurfaces,fi;e;,3f

?--24 hrs/daY f:

‘Accordlng to ORNL-— 4188 (6) . the’ speclflc act1v1ty of average SrTlO
is 34 8 Cl/gram The total amount of act1v1ty released would be 0. %73 x 2

?34 8 = 12 98 cl.t

It'should be notlced however,\that under ‘no: foreseeable 01rcumstances is:
it: expected that the failure’ mode assumed above w1ll ‘take" place., The most“
':expected mode is the development of . ‘a leak in- the welds or a crack in the.;
fcapsule. Under such c1rcumstances the amount of fuel released w111 be a" '
'Vvery small fractlon of the 12,98 Civ . SR i

Monltorlng Equxpment.

The mlnlmum radlologlcal monltorlng equ1pment,

whlch:weTWlll'have_onleite
and avallable to personnel will be as" follows e T T A T T T e

Quantlty on: Slte

_LInstrument' pﬁrpbsé:

B-y dose TR
“Zrate monltorlng'

Ionization’

fCP3D(MS)¢w _
' Chamber

(Cutle Pie)«
or 51m11ar

ER F\TA
'B—Y ‘dose: rate
'~ 'monitoring ‘and- SIERS
- ‘contamination’
. detection

Slde w1ndow;

f\g20¢.ﬁR iy persohnelh
MR ‘d051metry

fplrect ‘reading
pocket chamber

'dy personnel

iDlrect readlng "d
e 051metry

Jpocket chambet

dosimeter i
Model 611

25 mR to 1 B-y personnel
+="30,00 R “adogimet:ygji;,,?

hDupont 555 and SN 1/person
a1290 5 fllter fllm holder -

."Alr.Sampllng Kit" . C AT -'j:Alrféampleti
(Gelman R Catalog No. 25002) I N S




The crlteria for taklng radlologlcal survey durlng the transfer operatlon
(1s to protect personnel 'and’ their. envlronment from unwarranted radiation”
exposure.. To accompllsh thls end, the follow1ng steps w111 be taken durlng
wfthe transfer operatlon- - - i

:?5 . Personnel Monltorlng "'Fllm badges and pocket dos1meters in 0- 200 mR
‘and’ 0-5 R ranges 'will be worn by all personnel, who are act1ve1y 1nvolved )
;w;th the transfer operatlon. o I B L

b. :Surface Radiologlcal Monltorlng.— A mlnlmum of 2 hlgh range (1 R/hr)
‘radiacs will- be ‘in use: whenever the ‘sources are not in their’ sh1elded posrtlon.
‘In addltlon, a health phy5101st wrll be 1n attendance durlng the ent1re S
transfer operatlon.-‘ LU

; . dlologlcal .aerosol’ monltorlng - The atmosphere 1n the transfer S k
_1fac111ty bulldlng will.be’ sampled contlnuously durlng the transfer. Sampllng
"dev1ce,'wh1ch we - w111 use,,ls the “"air sampllng klt" ‘*“Staplex ngh ‘Volume"
“ air ‘samplers will be. used for back-up, if: necessary. The ‘glass’ fiber fllter v7
samples will‘be’ counted in a laboratory type scaler and shlelded G-M 51de :
‘w1ndow detector._' ‘ . .y SIS T

i L e
Temperature Analy51sf_

The 1solatlon system has”been mod1f1ed 51nce the orlglnal Llcense Appllcatlon..
However,kthls modlflcatlon affects the . functlonlng of the. system very 11tt1e. :
Solenold actuated valves on. the sea‘water inlet and: outlet lines have been " il
replaced with check- valves._ It was -found ‘that -if 'a solen01d valve were utlllzed
in which; the ‘solenoid. plunger was. 1solated from. the sea water - env1ronment the-
port would: necessarlly be 'so small as to offer an unacceptable re31stance to =
flow since the exposure chamber is placed on the suctlon side of the pumplng
system.‘ If a valve were used in which the pressure at ‘the plunger is equallzed
_w1th the isystem pressure ‘through the admission of sea: water, ‘the plunger ‘would !
- likely corrode and eventually jam in the barrel slnce the magnetlc materlals...
: used are: not resrstant to sea water corr051on. T o S : - S

_The check valves w111 actuate upon loss of flow. :Any out of standard .
'parameter will" result in- 1nterruptlon ‘of crrculatlon pump: power. Accordlngly
‘flow will be: prevented from taking place ‘out’ through the exposure chamber
inlet. The exposure chamber outlet is isolated from the ocean through the_i
effluent line, Should the effluent . llne ‘be cut, the. preventatlve to loss '
. of material from the exposure chamber ‘is the lack of a dr1v1ng force.,,Thea' .
3;81multaneous release of radloactlve materlal from the . test specrmen and the
ﬁfcuttlng of the effluent llne is COn51dered a very unllkely event. ... :

Q{The 1nteractlon of the thermal condltlons of the exposure chamber w1th the
x;lsolatron system 1s ‘such. that the :functions: of the isolation system are’ not
’ycompromlsed under any - expected thermal operatlng conditions. ‘Steady state '
;ftemperatures have been: alculated for the:different surfaces in the i
_{bexposure chamber under varylng operating. condltlons._ These- temperatures ﬁ
-, are llsted in:Table l.  The varlables conSLdered are whether the exposure -
'fchamber is in; water or ‘in: a1r and whether the chamber ltself 1s fllled w1th
jwater or: alr.- : b ORI R .

1




The release of radloactlve materlals from the exposure chamber under Y
ucondltions of lsolatlon must.. 1} result from an: 1nternal pressure bulldup
fgreater than 65" p51d and, 2) take place in the vapor . state.” None of: the g
‘thermal ‘conditions descrlbed in Table 1 can result in both of these Tfj _
_condltlons belng met. . The! exposure chamber - temperatures are not suff1c1ent1y
-h1gh to cause any structural damage to the chamber.

'The calculated temperatures of Table l do not take into account any added.u
kreSLStance due to marlne foullng.f Generally, marlne foullng of - -any extent
‘will not be :allowed on the: external’ surfaces and none is:expected on'the
‘internal surfaces., ‘The ‘external - surfaces are protected with antlfoullng'
palnt which has an’ effectiveness: for about one year.. ‘Furthermore, it will
.be ‘examined perlodlcally by dlvers and malntenance will | ‘be performed to
Tremove foullng or renew the paint’ as requlred., Foullng is.not expected
‘on_ the 1nterna1 surfaces because of the 1nterna1 radlatlon levels expected
_However, 51gnificant internal” foullng should . be detected by an 1ncreased
'flow reSLStance or by an anomolous 1nterna1 temperature 1nd1cat10n.'-'

_arlne foul1ng 1s not a unlform materlal to whlch an approprlate thermal
onduct1v1ty can be applled.‘ Under wet condltlons it is. sufficiently
‘porous to allow convectlve ‘heat transfer and so: result in low. thermal’
‘resistance under’the heat. £lux conditions of the exposure’chamber.: Under1
dary condltlons it ‘may result in a porous materlal having good thermal
;nsulatlon propertles., However, under ary external condltlons the exposure
chamber will be: available for removal of foullng and under ‘dry .internal”.
' ondltlons the ‘insulation: propertles are .not 1mportant since around 3/4
of ‘the heat: is transferred by radlatlon.f If marine: foullng .could be -
c8n51dered as pure calcium carbonate, a'1/2 inch film would offer around a
'5 F. temperature drop on the external wall of the exposure chamber whlle :
l 1nch_deposlt would result in approxlmately a 9 F temperature drop.

.External.EnVironment'

Internal Env1ronment

External Envrronment Bulk Temp.

External Cask Surface Temp.;:p
Internal Cask.Surface Temp.,.

TestdSpec1mentSurfaceiTemp.,:




Check Valve Tests"

.The actlon of the check valves will be checked approx1mately once a mcnth
using the follow1ng procedure.. However, the checkout procedure will® show . :
fonly if. one of -the two valves 1s operatlng and. preventlng back flow in the .
line.’" The material of: constructlon of the check valves is brass, whlch hasf
ood corr051on‘reslstance 1n sea water and 15 also antlfoul. o o

‘Flgure 1 1thhe schematlc dlagram of the checkout system.‘f;j

JZOpen valve V-2 and flood llne L—Q from the dlscharge of the pump.5fh

Close valve Va2 and'stop the pump

Open valves V“l ‘and’ V- Thls-vents the system to the atmosphere,:*'
maklng the llne L-1 1nto a manometer b

:VlSually observe ‘the’ water level in- Llne L~-2.  If the water 1eve1
{remalns statlonary, then at least ‘one of the . check valves is’

”operatlng.- Dropplng of the llquld 1evel in line L-2 1nd1cates
that both. check valves are 1eak1ng and 1n dlrect proportlon to

Structural Analy51s,

To establlsh the stresses experlenced by -the ground tackle ‘and other _
underwater hardware assoc1ated w1th the placement ‘of the- exposure chamber ‘
at the. test’ 51te,-1t is necessary to establlsh the: max1mum ‘wave - action to f';'
- ‘which .the underwater structure will be subjected.~ There: are four types S
\'of wave action to ‘which the test. 51te could . be subjected The first of '
"‘these-are ‘long or. ‘Qeep water waves, ‘created only by : selsmlc dlsturbances

" and referred to as tsunamis.'’ Historical. records contain no. 1nstance of "

‘' this area belng subjected to this type of wave actlon.* It has therefore ;
been’ excluded from ‘the con81deratlon due to ltS 1mprobab111ty - The second
and third. type of . waves experlenced in this. area are the normal storm ﬁ;'

_generated waves and on’ more 1nfrequent occa51ons, storm surges generated Q”f,;3
outside ‘of the:area which are not assoc1ated directly with the prevalllngib,}'

area weather.; The -waves generated under both of -these CondlthBS are

’shallow water: waves with a 7 to 8 sec period, approachlng the island on

. which the’ test site'is located .from the west and. south. The location of
‘the test- statlon on the: 1sland ‘affords the statlon protectlon from the ..
‘dlrect ‘effects of the wave action generated from these causes. . The wave
action at the location of the test: site is. materlally reduced below that

~of the. direct’ wave pattern by v1rtue of the lsland defractlon of the open

f;ocean waves_whlch ultlmately arrlve at the statlon locatlon. :
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gHistorlcally, the most:severe:wave action experienced at_the est s1te1_-’"
flocatlon is! generated 'by.a unique: ‘andinfrequent. storm condition known as a -
‘SANTA ANA.;;The wave: conditions created by this" type of storm. w111 be used

for the structural’ analys;s ‘criteria.  This type of storm is: characterlzed

sin part- by high. winds, predomlnatly from the east.z This: turns what. is:

. normally a protected shore ‘at the: station into an exposed shore. Winds ™
associated 'with: thlS type of storm, from the standp01nt of .surface wave ... .
jgeneratlon,,have an -average velocity between 30 and’ 35 mph. over a perlod

Qof about 10 hours._ Accordlng to Sverdrup(7) et al these condltlons are i

‘ﬁsufflclent to . generate the maximum.sea w1th the fetch of from 60 to '90::

‘miles available’ to an ‘east!wind in this locallty ' The ‘sea 'generated under _ i

_ﬂthese conditions s characterlzed ‘by wave helghts of about 12 feet and- wave T

fperlods of .about 5’ seconds. Thls corresponds to wave lengths of 128 feet :

'Zln accordance_w1th the ‘formula :

i “The exposure chamber w1ll be suspended 1mmed1ately below;two buoys at a

"Mdepth of .75 feet.- The average depth of the buoys will be 70 feet and :
will be held’ at this depth by a concrete clump anchor., The diameter’ of;.
buoys will be 4 feet and each will ‘have a net’ buoyancy ‘of about 2000 pounds
.For the" sake of s1mp11c1ty and,131nce the" crossPsectlonal area of these :
buoys represents the. major ‘and most shallow surface upon which the wave S
action works, ‘the’ stresses analy51s on ‘the system ‘'will' be confined to those-
stresses 1mposed by the wave ‘action ‘on the’ buoys only, neglectlng the smallf.
added effect of the chamber.and- ground | tackle. " The results of the analyslsﬂj
further justlfy thlS 51mp11f1catlon”'-: L : B s

The solutlon for‘water partlcle'velQCLty w1th1n'a'wave is’ glven by the=
follow1ng formula:.

-Where v is veloc1ty in feet/seconds, T is wave perlod_ln seconds, z is- depth,,
below ‘the: undlsturbed water: ‘level, in’ feet L ‘is wave: 1ength in feet e is the’
hyperbollc 1ogar1thm ‘base - (2. 718), ‘and’a‘is ‘wave amplltude (1/2 wave helght)

‘“1n feet.= However, 'the’ values ‘of partlcle veloc1ty cannot be ‘used dlrectly
in the calculatlon ‘of the wave induced forces on- a submerged body in: unsteady B
flow.f Equatlon ‘2 as. ‘well ‘as that for partlcle acceleratlon must be’ 1ntroduced ]’“
into ‘the’ general equatlons of forces exerted on- such bodles.- ‘For . flxed sub- Do

;merged objects whose diameter is small compared ‘to the wave length ~the Lfﬂ

‘fhorlzontgl component of force expressed as a functlon of tlme 1s glven by

: Wlegel : : S : e L :

S

sh ‘l2n(y+d) /L]~ 'sin 27 t + 1 C, pAn’ —s{cosh -.[21r(y+a)/mj
S i B Tsinh 21 &/L




i h 2n(y+d)/Ll

51nh-2ﬂ.d/L

e AR SR

fSubstltutlon of the test'system condltlons in the above equatlons ylelds a fff.;]

ghorlzontal force component of 110 pounds and’ a vertlcal component of 110
;pounds., These. 1ow values are “to ‘be* expected since the” depth of . the buoys ;
‘is in excess of a half. wave length below the . undlsturbed Water surface.‘ o
;Inspectlon of Equatlon 2" shows - that ‘for .short waves .such as ‘those that -
‘would -be experlenced at the test 51te, partlcle veloc1t1es decrease :
Jrapldly w1th depth and are negllglble below 65 feet. L

;The ‘maximum buoyant force on the moorlng system w1ll be 4 OOO pounds. Theﬁ
“stress .on ‘the. moorlng chain between the" exposure chamber w111 ‘be 4,000 :

pounds 1ess the welght ‘of the exposure chamber ;(approximately 2,100 pounds).f_f'
CSlnce ‘the same size flttlngs will be. used both above ‘and below the chamber,_;~:"

fthe maxlmum .stress resultlng ‘from the . wave action on 'the unit w1ll be
“located between the support buoys and- the chamber.  This situation serves
‘as a built-in weak .link to preclude. the . separatlon of the chamber and the .

fanchor.u It is highly unllkely that . such an occurence would ever take: place.}

“The chain - has a. proof test of .34, 680 pounds and a breaklng strength of.

48, 550 pounds.. ‘The ‘construction’of the buoys, and chamber ‘support frame

- as well’ as the’ mlscellaneous hardware 'in the. moorlng ‘are either de51gned
or chosen to ‘develop the full strength of the chain, ' The underwater welght

of the: concrete clump anchor will be at least 1,000 pounds in. excess of the‘

‘-net buoyancy of the remalnder of the equ1pment.p=-

kFurther, the test exposure chamber has a total welght of approxlmately
/1,700 pounds. ;This'weight will 'be supported by six brackets welded ‘to. the
exposure chamber. " These brackets are made of 316L stainless steel “the -
same ‘material’as the exposure cask shell. A stress ana1y51s was performed
iand :a mlnlmum allowable load of 3,180 pounds was calculated ‘for each

iybracket, based ‘on the bearlng strength of - the materlal Thxs wvalue was-f“'}
calculated u51ng ‘an ‘allowable: de51gn stress.in. bearlng of 16,000 psi),- alj[gf

value whlch is . a factor of four: less than the ultimate tensile strength
cof '316L stainless.’ Assuming the exposure chamber is supported by three

- of the six brackets, ‘the - factor of safety based on the des1gn stress. would
jbeiequal.to_S.G. e = -

3(3 180)
1700

éorr051ve actlon by the ‘sea’ water to the stalnless steel The ‘rate of
corrosion. on flat areas’ of 316° stalnless steel 1n sea water ‘is practlcally
‘Tzero; however, plts w111 develop in unprotected materlal; ‘The exposure o




_chamber materlal is protected w1th antirust and antlfoullng palnt to S
fprotect agalnst pit: formation. | The greatest protectlon of - the exposure :
"‘cask material . agalnst fallure ‘due . to corrosrve actlon 1s the use of
Eextremely generous factors of safety. ;::* S

The only conclusron that can. be drawn from thls analysrs 1s that the-'
forces on the system resulting from the: most severe .wave : ‘action’are:
small’when compared with the'static buoyancy forces ‘built into the ﬁ : _
'[system by. the ‘design, ‘and will have'a small-effect ‘on:the " total stress_-f
"'generated in the mooring system. - In’ addition the shear ‘bulk of the |
"system . precludes any 31gn1f1cant effect of corrosion on:the ultimate
sttrength of the system within the” projected time period of the test‘- :
“‘Generally accepted’ values for the’ wasting of carbon ‘steel in sea water
}frange from 4:to 6 mlls/year and correspondlng values for plttlng are 30
fto’ 50 mlls/year. -’_;a- L s Lo e : :

e Post—Exposure Exam1nat1ons'”

There is no planned post exposure examlnatlon ant1c1pated for the s

experlment at thls time." However, radlologlcal safety. prudence wouldﬁ
dlctatefthat ‘we ‘determine :the presence. or. absence of removable radio="=
actlvrty from the surface of the capsules before shlpment to the ORNL.u

'%Procedure in the Event of a Ruptured Capsule.é"

“In the event that a: capsule ruptures durlng the experrment"transfer to
the shlpplng container: will requlre contamlnatlon control measures’ 1n?.fr
addition ‘to the: radlatlon control measures already provrded “for. Aerosol
:control features will be . added by enc1051ng the handllng fac111ty w1th :
plywood’ or plastlc sheetlng and by exhaustlng ‘the - enclosure with a blower
cand- filter. Surface contamlnatlon control features will be. provrded by
_fpaperlng all floor areas and: establlshlng a system of controlled entry

. and exit w1th monltorlng of ‘all personnel and materlals leaving the handllngV_f;.t
g?facillty area._ Full’ protectlve clothlng lncludlng resplrators ‘will ‘be worn;i*'"'“'

by all. personnel in or’ around the | handllng facility area. Continuous air-

. sampling will be done in-and around the facility durlng all work with the'?7 L

capsule. +In the. event of ia failed capsule, there will be: about 75 gallonszi
. of water that may be contam1nated with sr20 in:the’ plpelrne leadlng from :f'
. the exposure . chamber to the pump, : If the contamlnatlon ‘level is no greater o
‘than -the . concentratlon that will cause shutdown of the: system (approxr- <

aﬁfmately 1'% 1074 uc/cc), there should be ‘no part1cu1ar problem in dlsposal..“

~The water will be solidified 1nto Department of: Transportatlon speclflcatrong,
;fmetal ‘drums with a gelllng agent such as dlatomaceous earth or: cement,', L
"sealed and ‘shipped to a waste dlsposal ‘firm:as “low specific act1v1ty PR
_;waste (11m1ts are 5 uc/ml and 58:mc per contalner) -Should the water" o
“ exceed the "low. speclflc actrvrty" limits of 5 uc/ml, a carbonate co-fg."
“.preclpltatlon w1ll be performed to produce’ low specrflc actlvrty waste
The prec1p1tate w111 be packaged in- Spec1f1catlon 2R contalner for -
Qshlpment.-l : . : -




Request for Resplrator'Allowance

We w1sh to take credlt for the use of full facetresp1rators to permlt
: exposure to ‘airborne concentratlons 1n ‘excess of the limits spec1f1ed

in Appendlx ‘B, Table I of.10 CFR 20.; Accordlngly, ‘the* follow1ng ‘ \L

1nformat10n, as called for 1n 10 CFR 20 103 (c)(3), 1s submltted B

n(l) Theufollow1ng resplratorsﬁare avallable at NRDL.

i (a) Mark Flve face-maskr(standard Navy 1ssue), a:molded rubber
_face flttlng ‘mask,’ w1th adjustable straps, plastlc eyepiece. ‘with two
“filters of (CC-6' ‘cellulose —- asbestos paper, 99. 987% eff1c1ent for 0 7
“'mlcron (medlan 51ze) methylene blue partlcles. : B U R R

_;(b) M9Al Face Mask (standard Army 1ssue), a’ molded rubber
face-flttlng mask with® adjustable straps, plastlc eyeplece, .with attached
canister’ fllter cartridge: of CCw6 cellulosevasbestos paper, ‘99, 98% '
eff1c1ent for 0 7 mlcron partlcles (medlan 51ze) methylene blue o

_M(2) Resplrators are fltted to the face by the adjustment of flex1ble
straps, draw1ng the soft rubber materlal snugly agalnst the sides” of the‘
head.  Fit is’ tested by blocklng air passage “through- the filter and f
ascertalnlng that ‘no air can be drawn . 1nto ‘the mask past the fitted head
part or the flutter valve exhaust port. Malntenance 1nc1udes 1nspect10n 5}
for worn parts and their replacement.ﬁ ‘Filters which are found to contaln )
any rad10act1v1ty when monitored are replaced._ Resplrators are issued’.
on.an 1nd1v1dual basis and the rubber parts .are perlod1cally ‘¢leaned - by =

'idetergent solutlons.j All masks ‘are" thoroughly cleaned :with’ deterqent solutlon
before belng relssued to other individuals,: Indoctrlnatlon in using. these
devices is: g1ven to anybody ‘unfamiliar with them. - The use and testlng of |
these devices is’ supervxsed by health phy51cs personnel unt11 the 1nd1v1dual
'1s completely famlllar w1th the dev1ce and 1ts operatlon.‘ - :

. (3) Resplrators w11l be worn only when there is, the potent1a1 of S
alrborne rad10act1v1ty and untll ‘the alrborne situation can be- evaluated 1fi~'T
by air sampllng ‘Once it is determlned that ‘a partlcular operatlon does
not produce alrborne act1v1ty in excess of . the limits: in Appendlx B,

Table 1°0f 10 CFR 20, ‘the resplrators will be’ removed.- It 1s not b

antlclpated that contlnuous wear1ng ‘periods .of more than one ‘or- tw0' S OURE
-~ hours will'be requlred.: The nature of the operatlon is such: that personnel
'?w111 have the" opportunlty to leave the alrborne rad10act1v1ty area foral"ir

rest perlods.;n - T T

o (4) The average concentratlon expected to-be present ‘in’ areas :
;Joccupled by. employees will be well under 100 tlmes those 11m1ts glven e
ffln Appendlx B, Table 1 of_lO CFR 20.:.Q?Q;"' ' T : :




Post-test Contalnment Prior: to Shipment

{Followxng recovery of the exposure chamber from: the water at the .

‘termination of. the test, ‘the - capsule w1ll be removed from the chamber' L

and . transferred ‘to a .capsule . container._ Thls ‘container .will' then be_f}””

‘shlpped to Oak Rldge National Laboratory in the same shlpplng contalner
“;prev1ously used to sh1p the capsule to NRDL.

jThe 2R capsule contalner w111 be fabrlcated by ‘NRDIL and - subjected to the
fdrop, puncture, submer51on, and’ thermal’ tests: as- speclfled in Title :10,

5Part 71, Appendlx B “of the AEC Rules. and Regulatlons governlng the packaglng
_{of radloactlve materlal for: transport.’ _The 1ntegr1ty of ‘the . container will.
“.be' tested by pressurlzlng it with helium to 50! p51 ‘and” testlng for 1eakage-
fby observatlon of‘pressure drop and w1th a hellum leak detector.“l“

The capsule contalner will be used for lntact capsules upon completlon of
the test as well as for a capsule that has falled durlng the test.'
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